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Articlb  I, 

Observations  6n  Sir  W.  Congreve's  Report  on  Gas  Light  Esta^' 

bKshments.    By  M.  Ricardo,  Es^/ 

(To  the  Editor  of  the^  Annals  of  Philose^y.) 

DEAR  SIR,    ...  ,  .    -         .  BrigktoiH  May  1%^\^S. 

I  HAVE  been  favoured  with  a  copy  of  the  Report  of  the  Royal 
Society,  and  two  additional  Reports  of  Sir  W.  Congreve  to  the 
Secretary  of  State  of  the  Home  Bepartment,  which  were  laid 
before  the  House  of  Commons,  and  ordered  to  be  printed,  and 
on  which  I  beg  to  offer  soth^  few  observations  though  the  foiedium 
of  youc  idumaU  The  first  Report,  winch  was  signed  by  some  of 
the  leading  members  of  the  SoQietjr,  waS:  made  nine  years  ago 
(1814),  in  consequence  of  an  inquiry  bein^  instituted  to  ascer* 
tain  the  probable  danger  of  ^as  light  establishments;  the  second 
and  third  Reports  by  Sir  W.  Congreve  were  delivered  in  Jan. 
1822  and  1823.  This  gentleman  has  not  confined  himself  to 
noticing  the  dangers  which  are  likely  to  arise  from  the  diffusion 
of  this  mode  of  lighting,  and  pointing  out  what  he  thinks  are 
the  best  methods  of  avoiding  them ;  but  he  has  also  entered 
somewhat  fully  into  the  nature  and  management  of  the  various 
companies,  and  has  thrown  out  some  hints  for  legislative  enact- 
ments to  regulate  their  future  conduct,  of  which  «I  shall  take 
^ome  notice  hereafter.  : , 

Sir  W.  Congreve  has  enriched  the  Report  with  some  tables  of 
the  proceedings  of  the  three  principal  Companies :— the  tbre^ 
litatioQS  of  the  Chartered  Cilompanyi  the  Qit^  ^^  Ifics^^'^^^vs^ 
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fany^  and  the  South  London  Company.^  When  I  first  saw  these, 
expected  to  derive  some  valuable  information  from  them, 
tvhicn  would  enable  me  to  come  to  more  correct  conclusions  in 
my  inquiries  relative  to  tKe^cdtnp^rison  between  oil  and  coal  gas, 
but  I  have  been  sadly  disappointed.  A  slight  examination  soou 
proved  to  me  that  the  statements  which  they  contain  could  not 
be  at  all  depended  on,  and  I  was,  therefore,  led  to  enter  into  a 
more  minute  analysis  of  them.  I  endeavoured,  if  possible,  to 
account  for  the  very  different  results  which  apj)earea  in  the  dif- 
ferent Companies,  but  with  very  little  aati«fa(;tign|  ^as  I  cannot 
come  to  any  oonclutiont  that  can  hi  i^lied  oA.  Although  this 
is  a  subject  which  I  fear  will  not  afford  much  entertainment 
to  your  readers,  nor  do  I  think  that  the  private  transactions  of 
Companies  are  fit  subjects  fot  public  investigation,  yet  I  am 
induced  to  send  you  the  result  of  my  inquiries  in  as  concise 
a  form  as  possible,  and  chifefiy  so,  as  Sir  W.  Congreve  has 
founded  his  Keports  on  these  statements,  and  no  doubt  relying 
on  their  correctness,  has  thought  it  necessary  to  recommend 
legislative  enactments  upon  them. 

Jn  imitation  of  Sir  W.  Congreve's  plan,  I  have  also  annexed  a 
table  of  the  proceedings  of  the  different  Companies,  part  of 
which  is  borrowed  from  his,  and  the  remainder,  the  results  of 
niy  own  calculations.  In  the  progreiSs  of  my  examtniition,  the 
observations  so  accumulated  Upon  me,  that  I  was  anxious  to 
devise  some  mode  for  putting  themin  a  concisebut  yet  intelligible 
form,  and  I  saw  no  better  method  by  which  it  could  be  effected 
than  the  one  I  have  adopted.  Here  the  whole  management 
of  the  different  works,  together  with  the  very  different  results, 
triay  b6  deen  at  one  view,  and  any  of  yout  readers  who,  like 
myself,  may  be  interested  in  the  subject,  will  be  able  to  form 
their  own  judgment  as  to  th6  probable  correctness  of  the  state- 
inents. 

The  information  which  I  was  chiefly  desirous  of  obtaining, 
was  the  quantity  of  gas  that  was  consumed  by  a  given  number 
of  liffhts,  the  quantity  that  was  wasted  or  lost,  the  capital  that  ia 
employed,  the  cost  m  labour,  wear  and  tear,  and  management^ 
the  profit,  &c.  but  these  will  be  found  to  vary  so  much  that  it 
'^Vill  be  impossible  to  come  to  any  correct  conclusion. 

With  regard  to  the  quantity  of  gas  consumed  by  the  dif- 
ferent Companies,  the  mode  by  which  that  is  estimated  in  the 
tables  in  the  Report  is  so  obviously  incorrect,  that  I  have 
addpted  andth^r  method  in  order  to  ascertain  it,  which,  though 
liable  to  error,  is  certainly  a  nearer  approximation  than  the 
other.  The  lights  in  the  Report  are  divided  into  two  sorts,  pri- 
vate fights  and  public  lights ;  the  private  lights  are  stated  to 
burn  upon  an  ayerage  throughout  the  year ;  that  is,  for  313  days, 
exclu<!itng  Sundays,  one  with  another,  four  hours  per  night,  con- 
«ttmtng,  T)y  ohe  Company,  4f  cubic  feet;  another  6^-,  and  an- 
i)thet  '6'feet'pi^r  hour :  the  public  lightd  are  stated  to  burn  liina 
hours  per  night  for  365  nignt»i  consuming  th^  same  quantity  of 


iWA.i  '   "'  oH  (jo^  Idght  &fabtishmenn.  3 

gas' per  hour:  now  among  the  public  lights  are  estimated  what  I 
Save  termed  occasional  lights,  such  as  are  used  at  the  theiatres^ 
public  bodies,  churches,  meeting  houses,  &c.  which,  upon  an 
ave)rage>  consume  a  much  smaller  quantity  of  gas  than  uie  pri- 
vate lights,  instead  of  equalling  the  public.  In  the  Westminster 
station,  the  number  of  these  occasional  lights  is  stated,  the  pri- 
vate lights  being  10,660,  the  public  or  street  ditto  2,248,  and  the 
occasional  3,894.  In  the  other  stations^  the  numbet  of  pubUc 
bodies  is  given  without  stating  the  number  of  lights,  t  have, 
therefore,  assumed  they  are  otily  one  half:  the  whole  nutnber, 
therefore,  in  the  Chartered  Company  is  21,886  private^  13,452 
public,  and  5,097  occasional  lights,  for  which  a  rental  is  paid  of 
125,977/.  According  to  the  rate  of  chat-ges,  a  gas  light  burn- 
ing from  sunset  till  nine  o'clock,  ^ays  4/.  per  annum.  I  have 
estimated  in  a  former  paper  that  this  upon  an  average  burhs  for 
20  hours  per  week,  the  estimate  in  the  report  is  four  hours  per  , 
night,  or  24  hours  per  week.  This  extra  allowance  will  account 
for  those  lights  which  extend  beyond  nine  o^clock,  and  for  which 
an  extra  charge  is  made.  The  nearest  approximation  then  to  an 
average  charge  would  be  for  each  private  Ught,  4/«  4$.  T^e 
avetage  consumption  of  each  burner  where  experiments  have 
beeh  tried  has  suways  been  stated  to  be  5  feet  per  hour,  and  it 
is  upon  this  quantity  and  price  I  have  founded  my  calculation. 
A  privjsite  lignt.  buhiin^  fbur  hours,  5  feet  per  hour,  consumes 
20  feet  per  night,  which,  multiplied  by  313,  the  number  of  days, 
amount  to  6,260,  which  again  multiphed  by  21,886,  the  number 
of  lights,  will  give  the  whole  quantity  consumed  by  the  private 
at  137,006,360  feet,  and  at  4/.  45.  per  light,  the  rental  of  these 
will  amount  to  91,921/.  or  about  135.  6d.  per  1000  feet. 

The  pUb1i6  or  street  lights  are  I  understand  usually  charged  at 
5/.  55.  each ;  they  are  estimated  to  burn  the  same  quantity  as 
the  private  Ughts,  and  the  average  time  of  burning  per  night 
throughout  the  year  is  nearer  ten  than  nine  hours,  the  nightly 
consumption  of  each  light  then  will  average  50  feet  for  365  nights, 
aiid  the  annual  18,250,  which,  multiplied  by  3,552,  the  number 
of  street  lights,  give  64,824,000.  At  5/.  55.  per  light,  the  rental 
of  the  public  lights  will  amount  to  17,981,  or  about  55.  9d.  per 
1000  feet.  . 

The  rental  then  for  the  private  and  public  lights  ^ill  amount 
to  109,902/.  which,  deducted  from  the  whole  rental  125,977/. 
teaVes  for  occasional  lights  16,076/.  We  may  consider  that  the 
charge  for  these  lights  will  be  at  the  same  rate  as  the  private 
lights,  or  135.  6d.  per  1000  feet,  which  would  give  a  eonsump- 
tion  f6r  the  above-named  sum,  of  23,814,000  feet.  By  this  mode  * 
of  calculating,  the  whole  Consumption  of  gas  will  amount  to 
226,644,360,  leaving  a  deficiency  for  waste  of  22,499,640,  or 
nearly  10  per  cent.  I  have  by  the  same  method  estimated  the 
coiisuinptioh  of  the  City  of  London  Company,  and  the  ^outU 
London  Company, 
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''  My^hit  ot)k(fefteflaons  #]1V  be  dIrecCed  to  tlie  quttilliy  of  gail 
produced  and  consumed^  aad  here  we  not  only  observe  a  very 
coiisiderai>le  variation  in  each  Company,  but  also  a  very  marked 
difference  in  the  different  stations  of  the  same  Company.  At 
the  Westminster  station,  it  will  be  found  the  whole  consumption 
of  gas  for  all  lights  by  my  mode  of  calculating  leaves  a  minus 
quantity  of  5|6l2,900y  which  would  be  considerably  more  if  esti*^ 
mated,  as  they  have  done  all,  as  public  lightB.  At  the  Brick 
Lane  station,  the  overplus  or  waste  is  above  21  per  cent. ;  and 
ki  the  Curtain  Road,  nearly  20  per  cent.  At  the  City  of  London 
Bpad  Works,  the  waste  will  be  found  to  be  nearly  46  per  cent, 
and  at  the  South  London  38  per  cent.  It  wiU  be  impossible  to 
account  for  the  extraordinary  difference  which  exists  in  these 
statements,  but  by  Supposing  there  must  be  some  error :  but 
the  mdost  surprising  discrepancy  is  in  the  Westminster.  The  pro^ 
])ortioit  is  so  different  from  either  of  the  others,  I  should  be  very 
is'trongfy  inclined  to  think  that  the  quantity  of  gas  produced  from 
a  given  quantity  of  coal  varied  very  matericSy,  although  it  is 
stated  that  at  each  station  one  chaldron  of  coals  produces  12,000 
feet  of  gas.  Unless  they  have  an  accurate  gas-meter  through 
which  aU  their  ga^s  enters  as  it  is  made,  previous  to  its  passing 
into  the  gasometers,  I  know  not  by  what  means  they  can  possi- 
bly ascertain  what  quantity  of  gas  is  made,  as  at  times,  narticu- 
iarly  in  the  long  nights,  they  must  be  producing  and  delivering 
at  tne  same  time;  to  assume  that,  because  a  chaldron  of  coals  has 
upon  one  or  two  trials  produced  12,000  feet  of  gas,  it  must 
always  produce  the  same  quantity,  is  certainly  a  very  imperfect 
datum  to  calculate  upon.  At  the  City  of  London  Works, 
where  it  is  stated  the  greatest  waste  takes  place,  there  are 
strong  grounds  for  presuming  that  they  over-calculate  the  quan- 
tity of  gas  produced.  By  the  tables  in  the  Report,  a  cbal* 
di^n  of  coals  is  stated  in  all  the  Companies  to  yield  the  same 
quantity  of  gas  and  the  same  (quantity  of  coke.  The  Chartered 
and  South  London  give  in  addition  10  gallons  of  tar  and  11  gal- 
lons of  ammoniacal  liquor,,  as  it  is  there  termed,  while  the  City 
of  lionrdon  Works  produce  16  gallons  of  the  former,  and  18  gaU 
loii^  ^f  4^  latter.  Now  it  is  not  very  probable  that  a  chaldron 
of  coals  Jn  their  hands,  should  obtain  an  excess  of  13  gallons  of 
two  products  ivithout  any  diminution  of  the  others.  The  more 
likely  supposition  is,  that  if  there  be  this  excess  in  these,  there 
inucit  be  a  corresponding  deficiency  in  the  other;  it  is  oh  this  ac- 
coimt  that  I  havenrade  my  calculations  uponthequautity  of  coals 
used,  find  not  upon  the  quantity  of  gas  produced.  In  the  one 
casaltiii  iB08t  probable:  they  are  correct;  while,  in  the  other,  their 
accuracy  is  more  Uian  doubtful.  In  examining  tlie  tables^  we  are 
struck  vfith  the  very  great  advantages  which  the  Chartered  Com* 

Eanypobsessesover  the  other  two.    As  we  are  oftentimes  puzzled 
y  the  exhibition  of  a  large  number  of  figures,  and  do  not  readily 
see  tkQ  exact  proportions^    I  hav^  reduced  the  scale  to  one 
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judgi^nt  of  the  differences.  la  the  Chartered  Coippaiiy,  .th^ 
whole  rent^  is  125^977/,;  the  nun^b^r  of.cb^ldrpos  qJloq^  car-r 
bonised  20,67  8^  giving  a  rental  upon  eaoh  chalcbrQfi  of  6/.  U^  104* 

la  the  City  of  toodo^  Company,  the  whol^  r^ptal  i«  30^39A  ^ 
ihe  uumbeir  of  cbaldroqs  of  coal9  us^d  ^,840,  yieldii^g  ^  r^fPUil 
iipon  each  chaldron  of  3/.  10^, 

I^  the  Sguth  London,  the  rental  is  14,963/. ;  the  quai^tiW  of 
(ioak  3^640  phaldrons,  producing  a  rental  on  eacb  pf  4/.  2s.  3d. 
.  The  cost  pf  each  chaldron  of  coal  after  deducting  the  profit  9U 
the  coVe,  I  reckon  to  be  about  30^.  The  tar  and  ammonia  may 
be  considered  an  equiyalent  for  the  expence  of  Ume»  This  wiU 
be  tbe  §ame  with  qacb  Company. 

The  pi^ofit  I  calculate  by  the  dividend  which  is  paid  on  thi9 
i^apital  ftdvanced ;  in  the  Cqartered  Comnany  the  capital  exp^ded 
^  680,P00/« ;  8  per  cent,  on  that,  wbicn  is  the  amoivit  of  divir 
dend,  ii^  46,400/. :  this  is  their  profit.  In  the  City  of  London 
iCompany,  the  dividend  is  7  per  c^t.  which^  on  a  capital  of 
131,260/.  gives  for  profit  10,240/, 

In  the  South  London  Company,  a  dividend  of  7-^  per  cent,  qq 
96,000/.  giv^s  7,200/. 

The  cost  of  coals  and  the  profit  being  deducted  from  th9 
whole  rental  leave  the  remainder  for  expenses  of  managementi 
wear  and  tear,  labour,  and  contingencies.  In  the  Chartered 
Companyji  the  rental  upon  each  chaldron  of  coals  which  is  6/«  .Ut 
10(/.  will  be  thus  divided :  cost  of  coals,  1/.  10^..;  labour^  manage^ 
inqnt,  &c.  2/f  7s*  lid. ;  profit,  2/,  3^.  lid, 
.  jln.  tbe  City  of  London  Company,  the  rental  upoc^  each  ebalt 
dron  of  coals,  which  is  3/.  lbs.  will  be  thus  divided:  cost  of 
coals,  1/.  105. ;  labour,  management,  8cc.  17^.  9d. ;  piK)fit^ 
U  2s.  3d. 

In  the  South  Londqn  Company,  the  rental  upon  each  chaldron 
^  coals,  which  is  4/.  2s.  3d.  will  be  thus  divided :  coals,  li*  103^$ 
labour,  Sec.  12^.  dd. ;  profit,  1/,  I9s,6d.  ,   . 

In  the  Chaptered  Company,  the  proportion  of  oapital  employed 
on  each  chaldron  is  28/.  i 

In  the  City  of  London  Company  only  14/.  I6s, ;  and  in<tha 
South  Jjondon,  26/.  7^. 

It  must  excite  very  considerable  surprise  to  those  at  all  coo-^ 
versiint  with  Gas  Companies,  that  such  a  very,  great  disparity 
shoulfd  exist  in  the  staten^ents  given  by  these  throe  Companies, ; 
first,  in  (he  great  difference  in  the  quantities  of  gaa  ^^oduoed^ 
and  the  e(]^ually  great  difference  in  the  waste ;  next,,  in  the  .vast 
disproportion  of  expence  in  management,  that  of  the  Chartered 
(pompany,  v^ith  all  the  great  aiivantages  it  possesses^  being  mora 
than  three  times  as  much  in  proportion  to  the  City  of  London 
Cofnpany,  and  nearly  four  times  that  of  the  South  LopdoHf 
Again,  though  it  ha,s  such  a  maii^b  larger  propautioi^  of  lights 
upon  th^  l^^^th  of  niain  9  tho«3^  it  employs  ft,  s^ohleas  piunbor 


«ti0a  tQ  tibe  tftble,  yot  it  19.  ^tdjt^d  to  eoyrfox  9^^%  dpubl^  t^e 
efq;»itol  la  tJie  qmntity  of  qpp4$  jd90Qqap9s#4  iu  eQmp%d<(m  witti 
tbQ  CHy  of  Loadoa  Comply,  atid  only  f^  wiy  MtU^  iWWi  tbwi 
the  Soutb  I^oKidoi^  $  oqcI  nptwith8taii())og  ftt  wli^cb  the  a^mOD^it 
of  divided  varies  b»t  very  littlq,  wii*  the  prwuumf  op  tfi^ 
^hareft  are  yearly  th^^P(i«  is^  all^ 

Without  any  design,  the  manager^  pf  a  Compapy  BWty  oftw 
tiiKiee  be  miatsMi^en  ia  e$timaUQg  ti^eir  profita^  mors  particul^ly^ 
when  their  funds  exceed  the  eapHal  employedi  as  many  expences 
are  charged  to  sunk:  capital '  \f  hieh  more  partiptdarly  belong  tp 
wear  and  tear^  ^. ;  for  it  is  di^cuU  to  ooneeive  that  a  gas  esta- 
bliahinent^  like  that  of  the  City  of  LondcHi^  with  the  wear  and 
tear  of  170  retorts,  the  average  number  in  use-^with  the  labour 
nepasyery .  fpr  ^wor]i:ing  them— 'with  the  other  es^pemeji  in 
m^agementr^f  derl^r-nei)perintendants*-'inspeotQiffri-!>Qollech 
tors-*<Hlireotor8|  for^  I  believe^  there  are  no  gratuitousi  seirvioes-7* 
law  espen^esi  &Pr  ke.  should  not  ei^pend  above  7,f&9i ;  ai^  it 
is  stiU  m<^Fe  diflipult  to  behave  that  the  South  lK>ndon  could 
e^eet  aU  this  for  *^,302^.;  ^vhile  the  Chartered  Companv  i^ 
expending  i9fi60l.  Yet  it  is  npoii  suph  doeuments  as  thesie 
that  l^ir  W,  Congreve  propppes  to  found  hie  restrictive  enaptr 
faentB }  tp  regulate  the  pripe  at  wbioh  gas  ought  to  be  charged ; 
and  to  do  away  with  competition.  Fpr  some  years  j^ast,  thp 
most  enlightened  part  of  par  legislature  have  been  tisin|r  tbeir 
etrenunae  endeavours  to  do  a\vay  with  the  evil^  that  have  ariaefi 
from  ovei  legislation  $  and  here  Sir  W.  C.  wishee  to  submit  the 
Oas  Companies  to  an  infliption  of  all  those  eviU ;  but>  we  trast, 
that  ParUament  at  thi^  present  day  is  too  well  informed  to  attend 
U>  sneh  si]^geetion9*  He  proposes  that  no  opmpetition  ahould 
be  allowed,  and  that  the  mains  of  each  Company  »honld  be 
restricted  to  particular  districts,  that  one  may  not  interfere  with 
the  other  i  and  to  prevent  any  evil  resulting  from  euoh  a  aroK^e- 
dure,  he  further  suggests  that  the  price  of  gas  farniehed  oy  ^he 
Compae^ies  shonld  be  fixed  independent  ot  their  pontroul  i  that 
liable  to  all  contingencies  of  increased  espenditnre,  tke^  o{ 
conrae  are  not  to  be  allowed  tp  make  an  increased  charge ;  thel^ 
is  to  be  left  to  some  other  direction.  And  hpw  would  the  pub- 
lic be  benefitted  by  this?  They  may  be  secured  against  an 
inciiease  of  price  by  legislative  enactment  insteac]  of  competi- 
i\fm,  but  what  security  have  they  egainst  a  deteriorated  article  ? 
against  a  scanty  supply  ?  a  diminished  time  of  bunxing  ?  or  a 
4riovenly  and  careless  mode  of  supplying  it?  for  gas  may  be 
adulterated,  and  Hs  illuminating  powers  diminished  by  varioua 
meUiods ;  the  pressure  on  the  gasometer  may  be  dimjnish^d^  the 
mains  may  be  supplied  for  a  less  number  of  hours,  and  less  eara 
may  be  taken  in  tne  purification  of  the  coal  gas..  The  Company 
is  fiieenre  from  competition,  atid  it  may  remunerate  itself  by  such 

la^aRs  for  the  reisitnptioii  it  bee  nndeir.  Tbe  fe^on  wbiph  Uir  W« 
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Gongrei^  assi^  for  doin^  away  widi  cottpetition  is^  beeause' 
in  oeitaiH  distriels,  the  mains  of  different  Companies  now  tohiet 
each  other,  aM  when  there  is  a  leakagd,  the  partieb  am  iittwii«* 
ling  to  he  the  first  to  open  the  groimd,  eaoh-hehig  d^sinms'  of 
ihmnng  the  trouble  and  expenoe  npon  the  other;  bat  is  this 
likely  to  he  the  case  ?  Woald  the  manager  of  a  OompMiy  ^riiose 
business  it  is  to  watch  over  its  interests^  knowing  that  a  yaluable 
artioie  was  escaping  which  might  be  at  the  expence  of  his  Com- 
pany,  hesitate  a  single  moment  ascertaining  the  fact|  and  tbsft 
meirely  because  it  might  be  the  loss  of  some  riTal  establishment? 
I  can  only  say  if  the  manager  of  a  Company  over  which  I  had 
any  controul  acted  thus,  he  would  not  eoatinye  to  fill  that 
situation  long*  It  is  the  interest  of  erery  Company  that*  there 
shouhl  be  no  waste,  and  that  interest  will  make  them  oarefid 
that  there  is  no  annoyance  from  leakage*  Sir  W,  Congreve 
throws  out  a  Irint  whether  it  may  not  be  advisable  to  place  Gafti 
Companies  under -some  licence,  but  would  this  measure  be 
attended  with  any  good  result?  Let  the  pubhc  be  secured 
by  inich  legislative  enactments  as  Parliament  may  think  fit 
aeainst  any  possible  danger  that  may  arise,  but  do  not  let  the  ' 
cSmipantes  be  fetlered  by  licences,  visitations,  and  other  vexa^ 
tious  restrictions,  which  can  answer  no  good  end  whatever,  and 
wijl  only  tend  to  drive  from  the  snperintendence  men  of  talent 
loid  respectability »  If  it  be  deemed  advisable  that  an  inspects 
be  appointed  to  ascertain  that  the  public  are  incurring  no  risks, 
let  hts  powers  be  strictly  defined  ;  let  him  have  no  controal  over ' 
the  management,  or  any  thing  in  which  the  safety  of  the  public 
is  not  concerned ;  if  he  observes  that  they  are  risking  thatylet**^ 
him  remonstrate,  and  if  not  attended  to,  let  him  report  to  the 
higher  powers,  who  will  compel  attention;  that  is  all  which' the 
puolic  nave  a  right  to  e^cpect  from  Gas  Companies  more  than 
from  any  other  institution* 

Sir  W .  Congreve  has  given  the  result  of  some  very  interesting 
experiments  on  the  explosive  force  of  coal  gas  mixed  with'atmoi> 
spneric  air  compared  with  gunpowder ;  surely  he  will  not  draw  k 
comparison  between  the  danger  arising  from  the  two*  It  iS'Uot 
eudugli  to  consider  because  39,000  cubic  feet  of  carburett^d 
h3Fdroeon>  mixed  with  four  times  its  quantity  of  commiidniair' will 
elcpAode  with  the  same  force  as  135  barrels  of  gunpowder,  that, 
therefore,  the  vicinity  of  one  is^  as  dangerous  as  the  other  ;*  we 
are  also  to  consider  by  what  means  their  'danger  is  called*  into 
action.  Gunpowder  is  already  iik  its  expletive  state,  and  a  snaek 
dropped  among  a  few  loose  grains  scattered  about  where- tnere. 
ai<e  several  barrels  filled  with  it,  would  most  probably  exfitocle 
the  whole  ;  but  what  a  combination  of  circUAistances  most* exist' 
to  produce  the  same  eflbct  with  a  gasometer' fiUdd  with  carbuu- 
retted  hydrogen. '  In  that>state  it  is  perfectly  harmless ;  ^candle 
may  be  taken  into  a  gasometer-house  with  impunity,  and  no 
one  would  dream  of  any  danger  msing  from  it*    If  there  ibhould 


weidd  igoite>  and  burn  like  &  gas  light^^and  wovld  bea»>fidaj£l]r 
eitnigiiiBhed*  L(mg>beibre  ieui- escape  o£  gaswonU  becMne'  of 
suck  4omgBit(tde-  as 'to  bd  dangerous  firrai  its  adaistiir&witfi 
aAntospbmc  aiiv  thetstnell  would  liaw^giraii  aodh  ample  fmtm* 
itigi^  iuat'SoaiiB  medbbod  woald  be  adofited  for  ppeventiBg  ikM  oMU 
tiaaaaoev  •  If  a  gsflometer  were  to  torn  on;  ona  sidoi  <^ere*  womUl 
be/ but  a>  partial  escape,  and  evea  iS  it  took  place  in  a  bailding^  oi 
tlner  Ticintt]^  of  the  Retort  Houses*  fvom.the  leTitv  of  the  gas^*  Jt 
wonldliaire  a  tendency  to  make  its  way  through  the  upper 'pait 
dfthei  buildingy  and  would  be  hardly  disengased  in  such  quanii- 
tiesi  as  to  lorman  explosive  mixture  that  couU  reach  the  reti»tsw 
If  a^gasometer  were  to  burst,  still  the  escape  would  be  gradual 
and  thei'e  must  be  a  combination  of  extraoroinary  cireumsttrtpes 
in  this  as  in /the  former  instance,  b^o^e  explosion  could' talse 
jdace  I'  aeytber  tvtould  lightaiing  have  any  effect  on  a  full  gasome^ 
ten  I'.ean  ^^onceive  that  if  a  gasometer  filled  with  a  ceitatn 
portion  of  carburetted<  hydrogen  and  ai»  so  as  to  fonnan^ex^o^ 
stTte  mixture,  weresfuddeidy  to  burst  in  the  vicinity  of  five,  that 
explosion  would  take  place ;  but  I  find  it  very  difficult  indeed  to 
•conceive,  how  even  a  very  large  escape  of  unmixed  carburetted 
l^drogen  should  become  of  such  nmgaitude,  and  remain  so  con** ' 
fiised^-  as  tO'  render  all  the  air  in  the  ^omet^thoase, 'in  the 
retort^bonse,  lie*  buildings  of  no  very  limited  extent^  explosive^ 
tO"  ibe  it  appears  almost  iixipossible*  Six  W*  Cong^ve  abo  coik 
templates  an  escape  in^  an  unfreipented  buikling^'  such  as  il 
cknncky  or  meeting-house,  &o«  which  mav  become  dangeroua, 
'ISiis  has-been  so  ably  and  so  amply  considered  by  Mx^-  Brando^ 
soibe  few  years  ago^  that  it  is  quite  unnecessary  for  melo.say 
any*  thing  upon  that  subject:  be  extpresses  too  someapj^ehen- 
sioni  fromtnotbceaking  of  the  chain  of  the  gasometer,,  which,  by 
enlarging  the  flame  of  each  lamp,  might  occasion  fire^  I  riiouid 
beau^ined/to  think  that  the  sudden  increase  of  pressure  would 
radier  t^nd  to  extinguish  the  lights :  at  all  events,  the  increase 
of  flame  wouldsufficiently  inform  persons  of  their  danger,  whidh 
3BUffM  be  readily  removed  by  the  turning  of  <  acock, 

U:i»  A  matter  of  surprise  to  me,  and  no  doubt  is  so  to.  many 
olSiers,  tbatarigentieman  who  iaidentifiedwith  explosions,  whose 
nan^,  as) >the( inventor  of  one  of  the  most  pow^erfiil. explosive 
^ngines^  is  known  dil  ,over  the  workl ;  who  is  more  familiarised 
wiSn  thai3<sul^eet,  sjoid  who  has  had  oKHre  to  do  with  it  than  any; 
oihesperion,  should  express  what  to  me  appears  so  many  ground 
leas  .tears.  *on  the  present  ^oecasioni.  It  would  be  wrong  for..Ae 
^alooii^cageaital  of  any  improvement  in  seienoe,  however  great^ 
toahul-ouc  eyes  to  the. dangers  of  it;  but  it<  isy  I  thi^tk,  stiH 
mosetimpolkio  to  excite  useless  alarm,  and  apprehend  evils  that 
ddvot  .^cist*  £xceplingthe  ac^dentat.Waelwicb^  srith  the  par-> 
tioukcs  of :  which  I  am  wholly  unaoquainted,  all  the:  aceidenla 
"Vfhtohii  ^MS  ever  heaidf  of  hWo^  b&^n:  trivial^ ,  wd  it^ate^^mra 
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ftutt^^  <fiiiMiri&  close  Moftied  pltoes*  ^nde^tliefreomtofi^ 
in  vftttltoi  iky  wtlb»  and  plac^  of  ih«t  ddocfipiiQn,  wli^re  tha 
.W/igmim  hn^  been  but  tiifling,  and  liule  misebief  done.  ludci^d 
If  the  dangler  b«  at  aU'ada<}iiftte  to  wkat  Sir  W«  Oongmve  ban 
diaoribed,  it  ia  a  nadtev  of  maoooeivaUe  aiitpriae  tbat  so  vevjr 
fm^  acoideiite  sb^mld  bave  ooeanred.  It  i^^ars  to  mt  .tb«^ 
SMie  misebiaf  is  to  be  apprehended  from  the  bursting  of  those 
e^nka  wbieb  ataod  out  of  the  groundy  ai|d  indeed  when  they^ 
v§re  filled  mih  coal  tar,  the  ipost  dreadfol  consequenoes  woidd 
baye  wsued  from  their  giving  way  (  the  latter  risk  is,  bowefer, 
liapiNfy  ramenred.  Sir  W.  Congreve'a  Tecommendatiops  ooi^ 
eemiig  the  size  of  the  gasometersi  the  lioiitiDg  the  number  in  a 
fMMrticvdaf  space^  the  constructing  them  in  the  open  air,  may  b^ 
tbe  rery  acme  of  prudence,  but  1  sbonld  very  much  doubt  their 
M^mwf,  a»d  I  am  very  sure  of  tbe  very  great  inoonvenienco 
and  additional  useless  expence  which  their  adoption  woold  occa^ 
•ion«  It  might  be  a  verv  prudent  and  effectud  precaution  fyr  a 
imson  never  to  go  oa  the  water  to  secure  himself  frorndpowtt- 
ing ;  but  there  are  feW|  I  beheve,  who  would  not  laugh  at  him 
C^r  addoting  it. 

Sir  W.  GongreFS  gives  a  short  account  of  die  Oil  Gas  Works 
«t  Oldfordy  and  speaks  favourably  of  the  adoption  of  ml  for  ih0 
purpose  of  gas  lights.  I  was  not  aware  that  Sir  W.  Congreve 
jsad  pi^d  ^si  ofiioial  visit  to  those  Works,  Had  I  ,GOiKinued  in 
4ka  Beigbbourhood,  I  should  have  been  most  happy  to  have 
atWidod  him  mi  the  occasion,  and  have  afforded  aim  every 
information  be  might  have  required.  I  think  it  necessary  to 
make  one  ov  two  corrections  of  the  statement  ^ven  in  the 
Beporti  The  capital  advanced  is  80001.  instead  of  6000A  This 
-of  ooufaa  includes  every  expenditure^  law  expeaces  for  obtaining 
Ihe  Act,  metera,  ti/o.  &c.  The  charge  for  gas  is  stated  to  be 
60s.  per  1000  feet :  from  that,  however^  6  per  cent,  has  been 
deducted  on  acaouni  of  iht  price  of  oily  so  that  the  real  charge  is 
only  4tli,  6d.  instead  of  60i.  In  dmwing  a  oomparison  between 
the  iiluminating  powers  or  oil  and  coal  gas,  he  says  it  is  about  as 
one  to  three ;  mat  is,  that  one  oil  ga$  lump  mil  give  as  tuMft 
aght  as  thru  of  coal  gat.  The  difference  between  oil  and  ooal 
Ifaa  is  not  estimated  in  that  way,  because  it  must  be  a  very 
large  lamp  indeed  thai  wiii  consume  an  equal  Quantity  of  the 
Uvaser  aa  the  latter,  llie  holes  through  wimk  tbe  oil  gas 
passes  are  only  the  60th  part  of  an  inch  in  diameter  r  while 
4hiae  of  the  coal  gas  are,  I  believe,  the  30th  part,  being  four 
times  the  avea.  uil  gaa  passing  through  a  coal  gas  burner 
.under  the  eame  pressure  emlte  a  great  deal  of  smoke;  and  I  have 
iObserved  a  very  remarkable  eiroumstance,  which  corroborates  a 
Ibrmer  >observatioif  of  Mr.  P.  Taylor,  Uiat  'm  burning  oil  gae  or 
^mal  fiJSM  tiurough  the  large  hole  burners,  more  than  doume  the 
4|nantsty  of  the  latter  is  consumed  than  <^  former*  In  the 
cttuse  of  my  expucimienta^  I  apphed  one  of  the  cemmoii  atseet 
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ffiif,  witb  7-^9^13  pf  an  iuQl^  precisvrQ,.  TbAre  wim  %  veqr  i9^tM 
Ggiti^.tU^cpipMini^  by  a  gr«4l;  dc^ji  pf  ^PXQik%  Md  ibft  quantify 
fK)naipmd»,W9ic}i  was  ap«nrfM;^ly)»aaiiw«4^»9fti^briQiW0^»ftvifil 
&Qt  ]|^  b^p ;  while  in  eoi^  ga«  it  bwns  at  tea^t  9?e  feet.  T)i# 
WiiS^  ip  whioli  tl^  difij^r^n^a  biityrew  oil  and  Qoai  ms  is  eatit 
mk^  ifi,  timt'  in  l^mp^  gi^ng  ^qu9l  lighti  ^  qua  will  oQos«iiii 
QHP  i^od;  w^tUird  foot  p^r  hour ;  while  ihe  i>ther.wiM  bura  ^i^ 
ft^t  ia  the  same  time» 

,  It  4s  iippQs^ible  frc3^  the  st^teotaiil  giiren  in  the  BMort,  to 
dv%w  any  correct  qompariaoi^  between  the  advwtQi^a  of  oil  aoi 
QQuX  gaa;  yet  ^f  we  take  the  most  fi^vMfable  nart  of  each  Comr 
fwajt  aQd.qoinpa?e  it  witfi  oil  gfU9^  we  shall  and  the  supemrtty 
of  the  Utter  to  be  quite  a^  great,  if  not  greater,  tbw  J  bavl^ 
befoi^e  mentioned.  The  ayer^ge .  quantity  of  gaa  ooiMuiiied  by 
eftQh  biifiner  of  the  Chartered  Cempany^  allowing  for  waate,  cojir 
not  be  less  then  5^  feet  per  hoar.  By  an  accurate  aooount  kwt 
oi  the  quantity  of  gas  consumed  each  hour  daring  the  night  mt 
%s!fen»l  nights  at  the  Oldford  Works*  and  taking  the  hoars 
between  two  and  four,  the  time  when  only  the  public  lamps,  were 
alights  md  the  number  could  be  correcdy  ascertained,  uie  a?er 
rage  qudfUtity  of  gas  for  each  lamp  was  frpm  \^  to  1^  foot  per 
honr,  making  it  rather  less  than  I  to  4.  This  <}uantity  is  a 
pretty  near  aven^ge  for  the  private  tights*  Oonqparmg  due  with 
th^  other  two  Companies,  it  would  be  nearly  as  1  to  &^. a  my 
experiments  were  always  as  1  to  4 ;  but  I  calculated  <U!jy  as 
I  to  3^;  in  both  I  have  been  within  Ue  mark« 

Jn  ^e  amount  of  capital  I  will  draw  a  comparison  with  Che 
City  of  j4QndQn  Cpmpany  •  Thia  is  very  little  move  than  half  dM 
Chart^ed,  snpposmg  theii:  statement  to  be  quite  oorreot-rthat 
they  are  quite  dei^r  of  debts--^and  that  their  whole  expeodituie 
has  not  exqeeded  the  sum  stated  in  the  Heport.  To  produce  the 
same  nnmber  of  lights  with  oil  gas,  a  sum  of  15,0DO/.  for  all 
j^ec^smry  enectipns,  apparatus,  &c.  law  charges^  and  other  eoor 
tingencies,  e^colusiye  of  mainsi  would  be  ampk  for  e?ery  esp^nca. 
The  post  of  60  miles  of  main  would  not  exceed  35,000/.  so  that 
a  capital  of  dOfiOQL  would  be  sufficient.  This  is  somewhat 
mpns  than  ona^ihird  compared  with  the  above-mentioned  Com- 
pany, but  with  the  Chartered,  and  theii;  statement  carries  the 
greatest  appearance  of  correctness,  the  difference  would  be  con- 
siderably more.  From  the  comparative  small  capital  which  is 
required,  for  an  oil  gas  establishment,  it  is  clear  if  the  same 
profit  be  derived  from  every  light,  the  amount  of  dividend  upon 
the  money  advanced  must  bei  taking  the  average^  three  or  lour 
times  as  much  in  the  one  instance  as  in  the  other. 

There  is  also  another  great  advantage  attendant  on  oil  sas 
establishments  which  I  have  not  sufficiently  dwelt  upon^  and  t^at 
relates  to  the  current  expences.    In  the  Chartered  Company,  the 
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boat  fot  ptodttcing  12^000  feet  of  gas,  suppoding  that  qnanftity  to 
be  ptocured  from  a  chaldron  of  coals,  is  37.  17«.  6d.  of  which  the 
tost  of  materials  is  1/.  lOs*;  and  the  remaining  2/.  7s.  5d.  is  for 
labonri  wear  and  tear,  maMgemetit,  &c.  To  produce  3000  feet 
of  oQ  gas,  the  cost  of  materials  will  be,  oil  oeing  25/.  per  ton 
(the  Oldford  Company  have  never  yet  paid  more  than  22^. 
including  casks) ;  ol.  tor  oil,  and  51.  for  coak ;  while  the  cost 
for  labour,  wear  and  tear,  kc.  would  .not  exceed,  taking  ^be 
average  of  full  and  slack  work^  4s,  per  1000,  or  I2s,  for  the 
3000  feet.  Thef  profit  upon  that  quantity  by  the  tables  in  the 
Heport  will  be  2L  3s.  11a. ;  and  in  the  Oil  Gas  Company,  allow^ 
ing  one-thiixl  of  the  quanti^  consumed  to  be  for  pubhc  lights, 
Vhich  pays  about  one-hal^  would  produce  the  sum  of  21.  3s. 
Kow  whether  there  be  a  large  or  small  demand  for  gas,  the  cur- 
rent expences  do  not  vary  much. '  Hie  estaUishment  mu^t  be 
kept  up,  and  where  there  are  many  occasional  lights,  they  must 
be  always  in  readiness  to  supply  them,  if  they  should  be  wanted. 
Thef  interest  on  the  capital  too  always  remains  the  same.  In  the 
0\]  Gas  Establishment,  both  Ae  one  and  the  other  are  compa^ 
ratively  very  small,  and  the  greater  expcfnce,  the  cost  of  mate- 
rials, ceases  when  no  gas  is  required  ;  while  in  the  other,  the 
smaller  expenditure,  namely,  the  cost  of  materials,  ceases ;  but 
^le  greater  ones,  the  current  expences,  and  the  interest  on  capi- 
tal, continue',  whether  a  small  or  large  quantity  of  gas  is  required. 
Thus  in  every  way  the  advantages  of  oil  gas  are  most  clearly 
manifested. 

I  am  aware  that  the  foregoing  observations  will  not  afibrd 
My  more  satisfaction  to  this  advocates  for  coal  gas  then  my  for- 
mer statements  have  done.  Whether  that  dissatisfaction  hai^ 
been  expressed  in  any  of  the  monthly  journals,  I  have  but  few 
opportunities  of  knowing,  as  I  seldom  see  them,  though  I  under- 
stand it  has  been  inserted  in  some  of  thd  provincial  newspapers^ 
accompanied  by  insinuations  which  it  is  not  worth  my  Wnif^  to 
-notice.  I  state  what  appears  to  me  to  be  facts.  If  I  am  incor- 
rect, let  me  be  proved  so  by  direct  argument,  and  the  public,  or 
that  part  of  it  who  are  interested  in  the  subject,  will  judge 
between  us.  Yours  truly, 

if.  TtlCAfttfO. 
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E9S0gf8  m  thei  Comtruction  of  l^ta  flarhwrs. 

'  "  -11.. "J  "  )|         ...> 

(To  the  Editor  of  tne  Anmls  of  Phifosopiiy.y  , ; 

SIR,  Trotdbecky  May 'iol  1623. 

On  the  fcdlowiug  phenomena  of  fluids^  in  dlirect  and  reflected 
ipptionsy  depend  the  disposition  of  the  piers;  which  isperfeoti 
when  the  water  in  the  harbour  i^  stilly  or  nearly  stilt ;  the  surf, 
aft  Ut^e  increased  as  possible  by  the  piers  f  an4^Khen  they  int^jp- 

^re  not  with  the  lines  of  approach^  . 

,  «,vStraight  waves,  driven  by  the  wind,  directly,  thrQugh  an 
9peniQg,  into  the  still  water  of  fm  harbour^  a^ume  curved 
figures;  whicbj^.  as  th^y  advance,  become  nearly  semicircular, 
increase,  in  length,  and  decrease  in  depth,  till  they  are  quiesq^nt. 
Waves  obliquely  driven  through  a  given  opemng  ,^o  iiot  agitate 
i)i^ interior. lyater . so  much  as  direct  waves;  for  the  length  of 
tne  waves  that.qan  pass  thrpugli  decreaif es  as  the  angtes  ox  o^|x«n 
qjiitv  increase^,  ^  :      .  .  .  .  - 

The  waves,  in  moving  over  the  surface,  give  the  water,  under 
tij^f![i  imnulses  that  create  an  agitation,  extending  much  bejjond 
ibeifu,  ThV^  which  is  here  designated  lateral  agitation,  to'dis-^ 
ti^g^h  it  £cQm  the  surf,  acts  in  an^  n^ar  harbovurs  through  thcj 
liHrhol^,  depth  of  theVater^  ap4  appea^rs  oij^t|}e  surface  i^^i.flat  and 
&low  undulations.    .  .1  .  ,  . 

-  .y  ^  P^rt  of  the  harbour  be  separated  by  an  inner  pier^  which 
9n%,;ieaye^  a  sioall  entrfmce,  not  far  from  the:  principal  on^; 
then  sipajl  parts  of  th^  waves  pass  into  this^  bason ;  but  being 

{)r^vionsly  much  decreased  in  height  and  velocity,  .and  the 
^ipral;  agitation  cpnsi4erablywefiH^ned,  thq^  very  hitle  disturb 
^e  water  in  it*.     .    .  ,  , 

,T]iie  s^rf>  diiiveh  by  a  strong  gale,  through  an  entrance  ifacing 
the  sea,  and  sixty  yards  wide,  provided  the  pier  heads  be  oppo* 
site  and  parallel,  requires  a  space  equal  to  1,200  square  yards,  to 
be  quieted  so  much,  that  the  rest  of  the  bason  have  not  undula^^ 
tions  larger  than  one  foot  high. 

When  a  gale  commences,  the  waves  but  slightly  disturb  the 
interior  water ;  yet  by  reiteration,  the  agitation  greatly  increases. 
Now  the  art  of  stilling  the  water  in  a  harbour  that  admits  the 
surf  is  to  allow  space  K)r  it  to  dissipate,  and  so  to  proportion  an 
entrance  to  the  area  of  an  inner  bason^  that  when  the  agitation 
is  at  its  utmost,  t,be  undulations  at  the  surface,  where  vessels  lie| 
phall  never  exceed  16  inches^  nor  be  repeated  oft^u^r  th^  five 
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times  in  a  minute.    Any  increase  to  this  rate  would  injure  ves- 
sels in  die  ebb  tide^  when  they  strike  the  ^ound. 

b.  The  surf  is  raised,  and  dHi^eA  forward  by  the  wind,  and  of 
course  takes  its  direction.  If  a  part  of  the  surf  be  stopped  by 
the  outside  erf  th%'  pter;  the  adjoining  part  cdntinui^  to  move 
forward,  leaving  the  water  on  the  idnersiide  undisturbed,  except 
by  lateral  agitation,  for  a  given  distance 
forward.  Let  fig.  3,  represent  this  posi- 
tion. 1,  %  ixe  pi^rts  of  the  piers  of  a 
harbour,  rejecting  the  surf.  Let  b,  1, 
be  (he  direction  of  the  wind,  and  abd  bl 
line  of  Waves  moving  in  this  direction. 
Tlie  part  a  ft,  is  stopped  b^  the  pier ;  but 
the  part  b  d  continues  to  move  forward, 
say  it  2 ;  bey6tid  this  point,  the  waves 
lengthen  out  towards  the  pier  2;  and 
dre  limited  oti  this  side  by  the  curved 
line  k  L  Thbs  while  the  etterior  sea  3  is  covered  with  a  high 
surf,  the  part  4  has  only  the  lateral  agitation ;  and  the  harbour 
5,  being  actt^d  on  by  the  satne  force  only  through  the  entrabce 
A  1,  is  neatly  quiescent. 

The  passing  surf  affects  the  harbour  6  least  in  the  diredtion 
a  i2 ;  as  the  sea  ilrithin  this  line,  in  the  parts  3  and  4,  is  compa- 
rativelv  smooth :  and  most  when  coming  in  the  litie  0,2 ;  as 
then  the  part  4  exterior  to  the  line  2,0  is  equally  covered  with 
the  part  3,  bv  the  surf;  and  of  course  a  stronger  lateral  agita- 
tion is  fbrcea  through  the  entrance.  The  surf  indeed  allhost 
enters  the  harbour  when  driven  in  the  line  e  h,  and  would  dis- 
quiet it  more  than  in  either  of  the  former  courses ;  but  tHkt  d 
gale  in  this  line,  making  only  a  small  angle  with  the  lee  shore, 
ttertv  raises  a  high  surf  at  the  harbour,  and  the  surf  is  least  in  a 
gal^  directly  ihto  the  entrance  h  i ;  for  as  it  faces  the  calmest 
quarter,  or,  in  other  words,  as  the  lee  shore,  at  no  great  dist- 
ance, projects  into  the  sea,  and  covere  the  entrance,  this  gale 
botnes  ofet  tod  small  a  range  of  sea,  to  force  an  injuriouis  surf 
into  the  harbour.  This  description  developes  the  mode  df 
formlnff  a  harbour  that  rejects  the  surf. 

c.  When  a  wave  strikes  a  pier  at  right  angles,  it  rebounds 
directly  back ;  but  if  it  strike  obliquely,  the  angle  of  rebound  is 
equal  to  that  of  percussion.  In  oblique  percussibh,  the  reflectfed 
surf  is  greater  at  the  leeward  than  at  the  windward  end  of  the 
pier,  by  the  amount  of  such  surf  collected  through  th^  whole,  or 
a  part,  of  the  length,  according  to  the  strength  or  frequency  of 
the  impinging  waves.  The  surf  that  strikes  the  pier  at  an  angle 
of  about  26°,  sends  the  greatest  quantity  of  reverberated  Water 
to  the  leeward  end ;  and  that  impinging  under  an  angle  of  45°, 
disturbs  the  sea  in  front,  to  the  greatest  distance  forwards. 

The  terms  leeward  and  windward  ends  arfe  used  relative  to  the 
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diredtiofi  di^th6  wiad^  wd  oba&ge  at  thd^lams  6fid  U  lb§  wind 
jiaMes  from  xmt  into  the  ^ther  of  the  twd  qu&rl6r«  mitont  of  thil 
pter.  Thi^  altematioti  in  the  direction  of  the  enrf  muheAil  diffi« 
6ult  to  adjust  the  direction  of  tibe  enoloiing  piem  sd  as  lopte^ 
v^i!kt  th^  strong  mttkk  any  gsde  from  passing  along  sneh  piMltOi 
tnd  accumulating  al^  the  entranced. 

I  am^  Sir^  your  tery  humble  seirvanti 


Article  IIL 

Chi  the  Temperature  of  Mines.    By  M.  P.  Moyle,  Esq. 
(To  the  Editor,  of  the  Annalk,  of  Philosophy.) 

DEAR  SIR,  mitfo^  Ma^  \U  Xmt. 

Nearly  twelve  months  have  now  elapsed  since  the  tempera^ 
ture  of  many  parts  of  Huel  Abraham,  Crenver^  and  Oatfield 
Copper  Mines,  in  this  county,  were  taken,  an  account  of  which 
you  did  me  the  favour  to  publish  in  the  Annals  for  January  last. 
Many  of  the  experiments  were  a  fei^days  sinoe  repeated  in  ore- 
cisely  the  same  6pot>  and  under  similar  circumstances^  as  bed^roi 
and  nearly  with  the  same  results^  excepting  the  temperat^te  of 
the  water  accumulated  at  the  bottom  of  Oatfield  engine  shaft 
below  the  depth  of  182  fathoms  from  the  surface,  in  consequenoe 
of  the  pumps  being  drawn  up  from  below  that  level. 

The  coldest  part  of  this  water,  ten  months  ag0|  at  the  depth 
of  1,164  feet  from  the  surface,  and  in  12  fathoms  of  Water^  wail 
66^.  Last  week,  at  precisely  the  Same  depth,  it  was  only  59®  { 
white  the  water  at  the  surface  of  this  shaft  was  77^«  This 
increase  of  temperature  at  the  surface  is  to  be  attributed  to  the 
immense  quantity  of  warm  water  sent  from  distant  parta  of  th<i 
Other  mines  to  this  shaft  tabe  drawn  out ;  and  although  it  falld 
several  feet  into  this  shaft,  which  keeps  the  water  in  a  constant 
and  grea;t  agitation,  yet  it  does  not  effect  the  temperature  at  the 
(ibove-mentioned  depth  so  much  as  might  be  expected. 

I  regret  much  that  the  registering  thermometer  could  not  be 
sunk.to  a  much  greater  depth,  and  quite  out  of  the  influence  of 
the  falling  waters,  as  I  am  inclined  to  think  that  it  must  ere  thii» 
have  arrived,  or  nearly  so,  to  the  mean  annual  temperature^  or 
53^. 

I  have  before  shown  that  by  admitting  the  gradual  increase  of 
temperature  (according  to  our  descent)  after  a  certain  ratio,  the 
temperature  of  this  depth  ought  to  be,  at  the  lowest  calculation, 
70**.    How  comes  it  then  to  be  less  by  11°  and  18^  minu9  sinioe  , 
this  place  was  in  the  full  course  of  working  ? 
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;  I  hffif$  ^iB^SomA  that  the  temileTMure  of  i^  weildng  spot  m 
Huel  Abiahiini,  at  the  180  fttAhomleTel,  where  the  dimence  of 
,atBM9apheric  pteaaiife  was  0*9iS4,  or  Heady  one  inoh,  when 
otheE  circaiaBtaiices>  such  as  naiober  of  men,  current,  blasting 
^f  rocks,  &c*  &0.  were  Bii»ilar>  that  the  difierence  of  temperatare 
was  only  from  1^^  to  2^ ;  it  beine  78^  when  the  thermometer 
was  lowest,  and  79-i>^  to  80^  whennigbest* 

If  th^e  renugrks  appear  to  contain  any  further  necessary  infor- 
mation respecting  the  teanperature  of  our  mines,  in  continuation 
with  what  has  ahead^  appeared,  your  inserting  them  in  the 
Annals,  will  much  oblige  your  humble  senrant, 

M •  P.  MOYEE* 


Article  IV. 

Oft  ihe  Tranrition  Formation  of  Sweden.    By  Dr.  Forchhammen 
(To  the  Editor  of  the  Annab  of  Philosophy,) 

IXBABSIBy 

-  Th£  curious  facts  respecting  the  transition  formation  of 
J^orway^  which  were  discotered  nearly  at  the  same  time  by  two 
German  geologists,  MM*  Von  Buch  and  Hausmann,  have 
^excited  a  great  degree  of  interest,  and  although  much  which 
^as  at  first  supposra  to  be  peculiar  to  the  mountains  of  Scandi- 
navia^ has  been  found  in  otner  countries ;  and  much  which  was 
imagined  to  be  an  exception,  appears  now  to  lie  within  the  rale ; 
yet  enough  remains  to  distingmsn  this  formation  from  all  othets, 
and  to  snow  that  the  chemical  power,  which  acted  so  strongly 
in  thefonnation  <tf  the  primitive  rocks  of  the  north,  exerted  its 
influence  equally  on  Wt%  transition  formation.  It  ought  not  to 
]be  forgotten,  that  a  long  time  before  the  geologists  now  men* 
tioned  made  their  discoveries,  Hissinger  had  made  known  a 
number  of  facts  on  this  formation^  with  regard  to  Sweden,  and 
several  writers  of  minor  note  in  respect  to  Norway ;  but  the 
most  intetestine  had- net  been  observed,  and  the  rest  bad  not 
been  connectea  in  such  a  way,  as  to  give*  any  precise  idea  about 
tbecelative  age  of  these  formations,  so  as  to  compare  them  with 
these  of  other  countries.  The  German  geologists  foutid,  that 
porphyry,  syenite,  granite,  in  the  neighbourho^  of  Christiaiiia, 
rested  on  limestone  and  slate,  and,  while  the  first  rocks  con- 
tained •zircon,  feldspar,  hornblende,  paranthiiie,  epidote,  beryl, 
molybden^  the  others  contained  the  fossils  of  marine  animals* 
With  respect  to  Sweden,  M.  Hausmann  has  given  some  very  in^ 
i^restin^  notices,  principally  about  the  transition  trap  of  West* 
gotbland^  and  the  tcawtism  piurpbyry  of  Diil^rD^,    A  few  ^eir» 
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ngOf  I^.  WftUenberg,  6f  tbe'UoivekiBUy  of  Upsaki  ei^kbr&ted 
for^  tFa^elftin  Lftplasid,  his  discoTeri^  rekdn^  to  the  geogroplqf 
ofpIante4  &c.  cave  an  account  of  the  eirtefit  or  these  roimamns 
iftSweden,  w&cb,  thdu^bitmoBtl^  coneems  their  ^eogmiihictd 
eorniexioQ  mth  the  piimitive  formattoas,  and  the  fossils  imbedded 
ia  lhe«Sy  affibrds,  nereithekss;  a  great  deal  of  iafoifniation. '  Two 
papers  have  appeared  ;•  the  first  on  the  geologioiJ  fbmlatioa 
of  Swedesi  printed  in  the  first  vohime  of  a  periodical  *work^ 
oaUed  Svea;  the  second  is  a  paper  on  some  petrifacttons^ 
:irhicb  has  been  communieated  to  the  Society  at  Upsala^  waA 
though  printed  several  years  since,  has  not  been  pnbhfidied,  and 
a  few  copies  ai^  only  in  the  hands  of  the  friends  of  the  author.^ 
It  is  much  to  be  regretted  that  the  author  has  not  imitated  the 
above  mentioned  travellers,  in  stating  what  he  owes  to  the 
labours  of  his  predecessors ;  so  that  it  is  often  difficult  in  his^ 
works  to  distinguish  his  own  discoveries,  and  even  his  own  obser- 
vations from  those  of  others.  We  are  going  to  notice  such  of 
M.  Wahlenberg's  observations  as  appear  new  to  us,  and-  we 
shall  add  such  &cts  from  preceding  observations  aa  wiU  be 
necessary  for  illustration.  It  is  to  be  regretted  that  we  are  not 
able  to  do  the. same  with  regard  to  Norway;  but;  except  the 
transition  formation  round  'Ghristiania,  very  little  is  known. 
We  may,  however,  expect  much  from  the  zeal  and  information 
of  several:  travellers,  who  have  been  some  years  oceopied  in  a 
thorough  investigation  of  the  geological  nature  of  this  extensive 
country., 

'  Evefy  thing  in  the  transition  formation  of  Scandinavia,  the 
VtUwt&  of  its  rocks^  iU  position  with  respect  to  the  primitive 
mountains,  its  geographical  situation,  bears  a  peculiar  character. 
Rocks,  of  every  description  are  found  in  it,  mostly  distinguislied 
l^  tiieir  ciystmline  structure.  It  was  in  Scandinavia  thait  giw- 
nite  was  first  <Mseovered  to  be  a  member  of  the  transition  ferma* 
tion.  .  Syenite  occurs  likewise  frequently,  and  of  die  numeix>ttft 
varieties  of  the  trap  faxmly,'  the  two  extremes,  ciystaHine  gveen- 
sto^  on  the  one  side,  and  basalt  and  amygdaloid  on  the  odier^ 
have  both  been  observed.  Sandstone'  and^uartzrocdc,  eiiinalar 
and  oompaot  limestone,  clayslate;  siliceous  slate,  alumslate,  and 
eren  beds  of  whetslate  occur.  The  slate  itself  is  frequently  bitn* 
miootts,  so  much  so;that  it  burns;  and  even  thin  beds  of -coal 
occnr  at  Billingen,  ia  WestgoUdand.  The  shale  which  contains 
mu^h;  I  bitumen  is  free  or  mostly  free  from  lime;  it  is  then  an 
excellent  alumslate,  and  a  nutnber  of  alumworks  are  supplied 
with  iU  It  is  distinguished  from  the  alumslate  of  other  conn^ 
tlies;  and  the  bituminous  shale  which  is  used  in  tiie  alum  maim* 
Victories  in  Scotland,  :  by  cdntaining,  besides  snlphur  and 
alumina,  a  siiffi^tient  quantity  of  potash,  so  that  nothing  la 

•  Om  Sfemka  Jordens  fiildning  nf  G.  Wshlenbeig  i  SveA»  Tidskdft  49(  Y^teMknn 
oeh  fionst  Feiftsfa  Httftiet    UpsiOa,  1918. 

New  Serits,  vot.  v^  c 


H^MSfilflaffi t|Ht  to. Ifutn ih0  datl^i  tndto  ^Ipw H ^rMrds  to rc^ 
ifo^n  Bul^ci^tit  time  expoiied  to  tb^  o^impspberic  Wf  th$t|he  svl* 
{ib^tQ  of  ppro3»de  pf  uqq  tbu^  formed  may  be  decomposed  bj  the 
tjumioa  sm^.p^^^'^^  ^^  af  k»t  to.  dissolve  tbe  aluni.  Thm 
tjate^  wben  w  bitumcimqas  a^  to  bum,  ici  used  a9  Axel  in  the 
alMti  mipAttfaotoxies.  JLai^e  round  ma^sei,  of  9^  pretty  pure  black 
Umestone,  highly  impregBated  with  bitumen  (swii^estonei  autbra^ 

elite,  Wei^^er)  oisdur  eyery  where  in  this  alumdlate.    Round 
He  of  Bulphuret  of  iron  and  sulphate  of  barytes  are  likewise  not 
lare. 

.  The  sandstone  of  this  tifansition  formation  is  distingttished 
from  that  of  most  other  countries  by  its  composition  which  is 
eimitea:  to  that  of  granite ;  felspar^  and  even  mica,  are  necessary 
to  its<  composition ;  quartz  bemg  always  in  the  greatest  quau'^* 
tity.  The  almost  absolute  want  of  all  useful  metate  in  the  whole 
fonnation  distinguishes  it  likewise  from  the  transition  formation 
of  most  countries,  and  when  compared  with  the  primitive  moun* 
tain$  of  SpandinaTia,  which  almost  every  where  contain  rich  irxjin 
ores,  which  have  copper  in  abundance  in  some  places,  rich  mines 
pf  cobalt  and  silver,  and  where  even  gold  has  been  found  on  dif* 
ferent  places,  such  a  deficiency  of  qxetals  must  certainly  excite  sur«* 
prise.  For  in  other  countries  the  rocks,  and  principdlly  the  slata 
and  limestone  of  the  transition  formation  are  as  rich  as  the  pri- 
mitive rocks.  In  two  places  of  the  transition  rocks  in  Scandi- 
navia, attempts  have  been  made  to  work  mines  of  galena ;  one 
in  Scaane,  near  Cimbrisham,  and  another  in  Norway,  not  fac 
from  Stroemsoe,  but  both  have  failed. 

The  pifimitive  mountains  when  compared  ^0  those  of  the  AIps^ 
exhibit  a  very  ma^rial  difference,  both  in  external  appearance 
and  copjiposition.  The  mountain  chain  which  separates  Norway 
firo^  Sweden  does  not,  at  its  highest  point,  attain  8000  feet, 
but  it  surpasses  on  the  other  hand  the  primitive  chain  of  tlie 
Alps  both  in  length  and  breadth.  Its  ro6ks  are  mostly  such  as 
it  vo\)ld  he  difficult  to  say  whether  they  are  gneiss  or  granite. 
]^om  the  main  ridge,  numerous  parallel  ridges  of  the  same  rock 
extend  to  theGidf  of  Bothnia  and  Baltic  Sea,  thud  forming  li 
»u»^  Qf  valley,  aiid  plaiuB,  wtich  begin  at  the  coast,  and  termi, 
nateat  the  neighbourhood  of  the  boundaries  between  Norway 
tod  Sweden.  In  these  plains,  most  of  which  likewise  consist  of 
primitive  rocks,  the  richest  beds  of  magnetic  iroQ  ore  are  found, 
9uch  as  al  I)a\inemora,  Hae^selkulla,  &o.;  but  it  is  also  in  these 
TaUeys  and  plains,  that  the  transition  formation  has  had  room  to 
expand,  witn,  however,  this  great  difference  from  most  others, 
that  it  contains  many  crystaUine  rocks.  These  rocks  of  the 
transition  formation  are  confined  comparatively  to  the  lower 
places,  with  some  remarkable  exceptions  howeter,  and  it  is  a 
Tery  interesting  fact,  which  we  owe  to  the  observations  of  Dr. 
Wahlenberg,  tnat  each  of  the  greater  l^kes,  of  Sweden  h*afi^ 

its  transition  fonnai\ai^  i^cU  6$t§Ad4  iu  regular  heda  qa  the 


Agppsi. :  7%«fflKiitm(y  pg  tJie  be^,  t^^tim  with  ^«  liRfill  mgle 

ifS^  Qf  ^ii|  foimf^tiq«,  wWch  cmtm.  fmwnm  a  gve%t  aumbof 
of  .^ssil^f  (x>  ,bp  QQDsiclef ^d  as  belonging  altogalner  to  tbe  sepoiH 
OfMy  iK><^$  f  wbile  tbe  crystalline  sandston^ii  or  quartz  rook^y  tha 
|Ktt{ibyi4€3»  tibie  f yenites,  and  ^nites«  are,  without  hesitatioDi^ 
plac^^  ii^moag  those  of  the  niimitiire  class.  The  fossils,  hown 
9ver,  shOMT  sufficient^  that  these  rpcks  have  been  forined  eailv 
after  the  existence  of  organic  life  qn  the'  earth,  <^  They  w^p 
says  Dr.  Wablenbergi  *^  mostly  entomostracites  (enton^olithe^i 
liinO  {md  QFthQceratites,  which  botb^  more  than  any  other  petrtu. 
faction,  differ  from  animals  now  existing,  w4  pfoye  their  gf eat 
age.  Both  ^re  of  considerable  8i?e,  and  thin,  which  cTidentlv 
proyes  the  perfeqt  quietnes^  of  the  medium  in  which  they  UyecU 
Very  remer^ajp^le  are,  in  this  respect,  the  entomostraciles,  fre^ 
quently  a  foot  or  more  long,  and  the  cylindrical  orthoceratitesj^ 
amounting  to  two  yards  in  length,  wnich  latter  lie  perlqctly 
entire  ip  tbe  limestone.  If  we  consider  farther,  that  a  great 
number  of  the  entomostracites  had  eyes,  and  that  both  they 
^d  the  qrtbqcer^tites  exist  in  very  great  number,  vie  must 
be  surprisied  at  the  poweHnl  organisation  with  which  nature 
began  at  once  i&  the  north."  The  ridges  of  primitive  nioun^ 
taina,  which  apread  out  from  the  main  ridg[e,  separate  of 
course  aU  ^e  different  oartfi  where  the  transition  formation  ia 
^ound,  and  ^yes  them  the  charecter  so  peculiar  to  Sicandinavia^ 
which  ia,  th^t  the  transition  formation  forms  a  nan^ber  of 
different  sy^iems,  originally  limited  on  all  sides  by  pnmitiv'e 
motmtaiqs,  having,  therefore,  no  immediate  connexion  with  each 
6ther,  and  generally  cointaining  the  same  kinds  of  rocks, 
^ough  ojften  in  a  di^rent  order  of  superposition.  One  great 
exception  of  this  law  exists,  however,  in  respect  to  three 
chains  of  mountains,  that  seem  to  spread  from  one  point,  and 
thus  to  be  connected  with  each  other.  This  point  seems  to  lie 
in  the  main  ridge  itself.  HelagsQaellet,  pvukkujaellet,  aie 
qiquntain^  composed  of  sandstone^  situated  in  this  main  ridge 
to  the  east,  of  IB'Oraas,  in  Norway.  From  these  one  branch 
passea  to  the  south  of  Norway ;  the  great  lake  Mioesen,  which 
terminates  on  the  west  side  of  tbe  Firth  of  Christiania,  is 

{artly  bordered  by  transition  rocks  of  this  system.  Another 
ranch  passes  into  Jemteland  in  Sweden  ;  it  seems  to  termi- 
nate at  the  ^torijoe  (large  lake)  in  this  province*  A  third 
branch  passes  into  the  province  of  Dalerne,  and  tenninatea  at 
the  lake^  Siljan.  It  is  extremely  remarkable  that  aU  these 
benches  have  their  beds  of  fossils  only  at  that  end  which  ia 
furthest  from  the  main  ridge,  when  they  reach  the  neighbour-* 
hood  of  the  large  lakes ;  and  it  is  evident  that  the  closest  con- 
nexion e:dsts  between  tbe  fossil^  of  the  transitiori  formation  and 
theso  lake^ 

c8 


so  Dr,  Bmhhammer  4n  the     '  ^vhxi 

Sanibtifme  is  the  rock  which  is  ctf  all  tramitioii  irock»  saosl 
ftbundaat  in  the  main  ridge.  The  moantain  Svoddu,  which, 
according  to  the  meaaorement  of  Tiilas,  is  4422  feet  high^p 
and,  according  to  the  sieaBurement  of  Hissinger,  4693  fpet^ 
is  a  conglomerate,  which  consists  of  the  same  matejials  as  th<i 
rest  of  the  Scandinavian  transition  sandstone ;  and  Hausmiuui 
has  identified  it  with  those  of  other  parts  of  the  SScandinavian 
transition  formation.  The  same  author  mentions  an  impressioii 
on  the  surface  of  a  piece  of  sandstone  which  he  found  in  the  ini% 
at  Idre,  where  this  sandstone  is  very  frequent  in  the  country 
around.  It  seemed  to  belong  to  the  stem  of  a  femlike  plant,  sucE 
as  are  frequently  found  in  the  shale  of  the  first  coal  formation* 
This  is  the  only  instance  where  fossils  are  mentioned  to  occur  in 
in  this  sandstone ;  some  doubt  may,  therefore,  be  entertained, 
whether  it  is  not  merely  a  lusus  naturse.  If  it  really  was  an  im- 
pression of  a  plant,  it  would  be  a  direct  proof  that  this  sandstone- 
or  quartz  rock  belongs  to  the  transition  formation ;  while  some 
geologists  are  nevertheless  of  opinion,  that  it  is  a  member  of  the 
primitive  class,  principally  because  its  position  is  frequentfy  uncoiw 
formable  with  tne  gneiss  upon  which  it  rests.  This>  howeveri 
does  not  prove  much,  because  slate  and  limestone  are,  with  few 
exceptions,  conformable  with  the  sandstone,  and  they  contain 
numerous  fossils.  Besides,  in  some  places  not  far  from  Christie 
ania,  in  Norway,  sandstone  occurs  even  upon  slate  and  limestooe* 
Upon  this  sandstone  and  conglomerate  of  the  mountain  Svuddu, 
and  a  part  of  the  main  ridge  m  the  neighbourhood,  in  the  Swe« 
dish  province  of  Daleme  an  extensive  porphyry  formation  rests^ 
which  furnishes  the  materials  for  the  excellent  works  of  art  that 
are  made  at  Elfdcde,  now  the  private  property  of  the  King  of 
Sweden.  The  porphyry  extends  from  tne  main  ridge*  as  far.  east 
as  Mora ;  it  is  mostly  of  a  red  colour,  the  compact  mass  being 
either  siliceous  slate  or  homstone,  or  compact  feldspar.  The 
sandstone  passes  distinctly  into  this  porphyry.  Breccia  of  biti^ 
of  porphyry  cemented  together  by  compact  feldspar  apd  syenite 
likewise  occur.  The  syenite  is  remarkable,  as  it  furnishes  a  new^ 
analogy  between  the  formations  of  Dalerne  and  the  countiy 
round  Christiania ;  it  occurs  near  Aasbye,  and  contains  zircon,, 
which  is  so  characteristic  of  the  transition  syenite  of  Norway. 
The  beds  of  sandstone,  porphyry,  and  syenite,  where  a  distinct; 
stratification  may  be  observed  are  in  general  almost  horizontally 
the  angles  never  exceeding  20^.  On  the  north  side  of  the  Lak^ 
Siljan,  a  number  of  beds  of  limestone  alternate  with,  beds  of 
granite,  both  in  a  nearly  vertical  position,  and  in  a  direction 
ne^ly  north  and  south  ;  their  elevation  above  the  lake  amounts 
from  160  to  200  feet.  On  the  south-east  end  of  the  lake,  from 
Ickaan  to  the  church  of  Rattwick,  much  granite  is  found  with 
few  and  thin  beds  of  hmestone ;  near  the  church  of  Elattwiek, 
^  bed  of  limestone  occurs,  with  ^ains  of  sand,  and  destitute  of 
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<bsflfls.  Such  b^ds  exist  only  where  no  clayislat^  separates  the 
gamhtone  from  the  limestone.  Near  Buda  Chapel,  a  bed  of 
cnuidstone  is  foand  between  a  bed  of  limestone  and  of  granite ; 
aind  on  Osmuadsberg  (Osmundsmonntain),  a  bed  of  dayshtte 
joins  them,  containing  graptplithes  (a  small  kind  of  orthocera* 
tite^y.'  It  is  curious  that  this  mountain,  where  at  least  three 
beds  of  dijBTerent  rocks  occur,  is  the  richest  in  fossils  of  the 
^hole  province ;  Bnd  the  uppermost  bed  contains,  besides  the 
common  entomostracites,  a  great  number  of  anomites,  turbinite$, 
and  madrepora  stellaris,  with  several  remains  resembling  corals. 
Entomostracites,  crassicauda,  **  and  laticauda,  f  ai:e  peculiar 
to  this  mountain.  The  limestone  is  commonly  red,  like  that 
from  Gothland :  now  and  then  it  becomes  white :  it  then  has  no 
fossils,  and  sometimes  contains  galena.  It  is  curious  that  no 
alumslate  or  swinestone  (anthracolite,  Werner),  is  found  in  this 
province  accompanying  the  limestone,  which,  in  other  places, 
Id  generally  the  case. 

The  island  of  Gothland  agrees  with  respect  to  the  limestone  and 
ttsfoBsib  so  completely  with  the  Osmundsber^,  that  it  must 
follow  next.  Gothland  is  by  far  the  largest  of  all  beds  in  Swe- 
den, which  contain  petrifactions,  so  that  it  has  almost  as  large  a 
surface  as  all  the  rest  together;  which  seems  to  be  again  in 
direct  proportion  to  the  greater  basin  in  which  it  was  formed, 
which  is  the  Baltic,  fhe  transition  formation  is  perfectly 
isolated,  the  nearest  rocks  of  granite  being  at  a  distance  of 
about  fifty  miles.  It  is,  however,  probable,  that  it  rests  on  a 
tttit  piaiti  of  granite,  partly  covered  by  this  formation,  and  partly 
by  the  sea,  which  iis  no  wnere  round  the  island  of  any  considera« 
bie  depth;  The  beds  of  limestone  are  perfectly  horizontal, 
except  at  Thorsborg.  Upon  what  kind  ot  rock  the  limestone 
immediately  rests  is  not  known,  except  in  one  place  in  the  west 
part  of  the  island,  \vhere  below  it  a  calcareous  sandstone  has 
been  observed,  containing  the  same  mytilites,  as  the  Osmunds- 
bet^;' and  this  proves  still  more  the  similarity  between  these 
ti^o  parts  of  the  transition  formation,  so  far  distant  from  each 
oilier.  No  clayslate  has  been  found  in  Gothland.  The  lime- 
st(Hie  is  light  grey,  compact,  and  does  not  contain  any  fossils, 
etcept  on  the  faces  where  two  beds  join ;  they  are  a  kind  of 
itaperfect  fossil,  which  resembles  a  phacites ;  and  which  is  pe- 
euiiar  to  Gothland.  On  the  faces  of  the  upper  beds  occur  a 
cfuaittity  of  unuisually  large  encrinites,  anomites,  and  millepora ; 
and  tipon  the  uppermost  face,  a  great  number  of  corals,  turbi- 

*  £)alDmo6txiadte»era8sicsiidaWahlenb.  ^' oculis  ad  angulos  superiores  captdscoii. 
▼cx^  pauda  subtriangiilari ;  margiaibu»  involutis  crasdUsimU.**  It  is  very  rare  to  fiud 
complete  specimens ;  but  different  parts,  principally  the  tail,  have  been  found  frequently. 

f  Entomostracites  laticauda  Wahlenb. :  oculis  ad  latus  capitis  convexissimis,  Cauda 
suboiliicnlari;  Bmbo  latiadino  plamssimo  radiato  infcegerrimo.  It  is  always  twice  as 
large  as  •the  fozinec;  and  it  is,  therefore,  not  iisprobable,  that  it  is  a  fossil  of  an  older 
animal  of  the  same  kind.'  It  has  not  yet  been  found  endre,  but  only  head  and  tail,  and 
never  in  any  ptber  rock  than  greyi^h-wliite  limestone. 


Aiter^  ftiSw  which  tnight  otily  foe  eimeoted  m  th4  kVtfdAt  %yst^m  of 
iBwedifih  tratisitidn  rooks>  that  had  beett  fohned  in  the  fieft 
itfieif. 

the  Muid  ^f  Oriktid  eottsists  likeij^ise  otAf  Df  trdHftitiM 
reekfr^  no  ghktMte  or  gneiss  having  been  fanned  thet%.  The 
lime^tdne  is  Ht  this  titnibst  140  feet  thick  ;  it  Co?eft  the  n^holtt 
island^  exeeot  n  {^w  places  on  the  West  side,  Wttete  other  rocktt 
ai^e  seen^  tnut  lie  Under  the  limestone^  Vit.  lowermost  neof 
Aleklinta,  a  sandstone  Veiy  compact  atid  free  from  lime;  ^eH 
fb(loW6  a  bituminons  shale  with  subordinate  beds  of  swine^ 
fttohe  without  fossils,  these  beds  of  shale  are>  when  compafed 
With  those  of  the  other  systems^  very  imperfe^t^  etcept  in  bn«l 
plaee^  Where  they  increase  in  thicknes8>  change  into  alumslat^ 
with  the  usual  small  entomostracita}**  in  the  bras  ef  bwinestone) 
and  with  iimiall  anomites  lenticularis.f  The  Kmestoue  is  usually 
red)  and  oontainB  many  orthoceratites^  and  the  Common  ento^ 
mostracites  expansus ;  ^  with  these  exceptions  it  is  quite  free 
frdm  th(^  reniams  of  marine  animals. 

The  system  of  Westgothland  is  one  of  the  most  interesting  otl 
account  bi  the  nature  of  the  rocks  Which  compose  it,  and  th^ 
external  appearance  of  the  country  which  it  forms<  The  lar^e 
plain  of  Westgothland  is  formed  of  common  gneiss^  which^  ifl 
manyplace8>  rises  into  small  hills^  never  high  above  the  level  of  this 
lake  Wineren>  and  disappearing  near  the  hills  of  transition  rocks  i 
so  that  it  seems  as  if  these  had  been  deposited  upon  a  perfect 
plain.  The  gneiss  likewise  near  the  rocks  of  the  traUsition  fon* 
ination  is  somewhat  different,  principally  On  the  east  part  of  the 
plain ;  it  Contains  green  eaith^  instead  of  mica^  and  its  feldspair 
weathers  very  readily ;  such  is  the  rock  at  Lugnaes.  The  rocka 
belonging  to  this  system  are,  (beginning  at  the  lowermost)^  band-> 
stone,  which  rests  upon  the  gneiss,  and  which  in  the  east  part  of 
this  district  is  first  met  with  at  a  height  of  318  feet  above 
the  level  of  the  sea ;  its  thickness  amounts  to  77  feet,  and  it  con-^ 
tains  no  fossils.  Upon  this  follows  the  alumslate,  the  lower* 
most  beds  being  the  purest ;  the  upper  ones  are  often  only  a 
bituminous  slate  ;  together  about  78  feet  thick.  The  next  ld.yer 
is  limestone,  202  feet  thick  ;  it  does  not  contain  beds  of  other 
i^ocks  \  but  the  limestone  itself  varies  in  colour,  hardness,  and 
the  fossils  which  it  contains :  the  lower  part  is  white,  semicrystld- 

*  EntomoHrmitei  gihbonu, — Coecuft,  capite  antioe  tvmtatd  plaoitueitlofrwiite  oMong^^ 
Jngoque  donali  sibbMo,  cauda  triui^ari  utrinque  bideDtata*  Wahl«lib.  Entoimil* 
paradoxus  /Scantnaridum  linn.  Syst.  Nat. 

EntonuiBiracUet  jcaratooidM.— Cecus,  capite  hemisphaerico  antice  rotundato,  fronte 
mibovato  antrorsuni  angustiore,  cauda  utrinque  sinuato-ttidentato.  M^ahlenb. 

EntomoalrnciUs  pisiformis, — Coectis  hemisphsricut  marginatus  ;  fronts  tetetittscula. 
Wahlenb.    Entomolithus  paradoxoa  y  pisiformis  Linn.  SVst  Naturae. 

•f*  jinomittt  tenilcularis, — Clausus  (uullo  foraminenecniatu)  suborbictilafis  utrinque 
donvexicus  oculus  radiadm  undulatus. 

X  £ntomOstracUes  ca^aniui :  oculis  frontalibiis,  bapitali  teSta  ahtttirstttn  aetnidHbictl- 
Bttt  plana  laevi ;  ctudali  magnitudinem  capitis,  &c.  Wahlenb.  BntoinoUth.  pahdoxu^ 
et  expansus,  Liao,  3y9t,  ^at,  TxilObltes  cUUtatOd,  Briuuiicli ;  !r.  trntA,  JBclibttheith. 


hne,  and  cattULioft  dttli^  ^hinollph&^rit^fl  j^btnuttl.    Tbi  Mjkiii 

Sey ;  it  botit^tbs  large  entbrhbdtraciteb  dnd  fe^  brtHiSttfeniti^i  |i 
e  Qp^ermdl^t  is  thodtty  ^ed,  tod  liotilftitis  A  gbttt  tiaaMr  t^f  lUfgd 
c^ltiidcenititfes.  t^poh  the  litnkstoh^  tbiloWl  ft  b^d  df  iblaj^bla^ 
12^  feet  thitk)  bf  which  the  lowertnbl^t  p^  i«  Kib  &e  hitd^ 
minoQd  slate  of  the  bed  b^lOW  the  limdstohe;  Bp  thftt  it  if)  fi(^ 
quentlf  neeessary  tb  distinguibh  thein  by  t^i^ir  fd6i^itd>  lof  iHiltitt 
ft  gmall  kind  of  drthocleiratit^s  is  beiculiat  tb  th^  bitiiixliiimia  6kti& 
above  thie  Umestone;  Next'  follows  a  btlt^rtlik^  livei^cdcmi^ 
kind  of  Btbhe  which  tidw  and  then  forms  beds  of  the  thickdtfftt 
of  a  foot>  and  contains  echinbsphfterites  atitslhtiuth ;  tlppt^iHiOifc 
lies  a  whitish  ^tbtie  t-ei^einbling  sandistbhe.  Upbn  th^se  bt^it 
of  slate  reftts  a  large  bed  of  greedfttone ;  it  weathers  teftdily^  tttitt 
ahd  falls  lb  sandy  grains ;  bn  this  aeooimt  the  people  dftll  it  t)tod4 
stone.  It  is  often  divided  into  four-sided  doluhmH  perpetidiettlit 
tti  the'sti^&tam  upbb  which  it  re^t6. 

These  rbcks^  of  which  the  transition  ibHn«Ltibti  of  W^MgotlP 
land  is  fortned^  occur  in  three  places  ebdi|>Ut^iyidi6^aitA^d  fl^hi 
each  other  i  Und  it  is  highly  probabli^  thfilt  iib  cohnexioii  dV^ 
existed  between  them,  because  the  t'elativis  thteknisii^  bf  tfifeis^ 
fttrata  is  diffi-rent,  and  not  a  ttacb  bf  trahsition  roek§  iii  li^en 
between  them,  while  it  ris^s  oh  these  thr^e  hill$  ib  ^  v\&ff  bbhsi* 
derable  hieight.  The  first  and  iarg;e8t  iHAUi  of  t^hsitibii  t^M 
occtti*s  near  Falkjoplhvy  where  a  large  pldn  dfifttodstbne  6xfeh3H 
from  the  ^tirce^  df  the  riter  Lidaa  tb  the  ttaotith  bf  the  rif^t 
Tidaa  over  neatly  80  itiiks.  Upon  this  plaiii  f^ht  thtee  ibitnll^ 
plains  bf  limestone,  separated  irdm  l^aeh  bth^i*  b^tiarrb^  ^^^^ 
and  each  bf  them  containing  two  br  tht^ee  siitnnitts  bf  trfil|}.  Thii 
first  of  thesis  limestone  plains  calted  StotfUlah  (tbe  larg^  coiiimon)^ 
is  remiarkable  for  its  fertility ;  it  has  twd  shliihiits  of  tH^^  th^ 
Mossieberg  and  Aallebi^rg ;  thd  sdcoiid  lim^stonig  plaih  id  TA^ 
dalsberg ;  ahd  the  third,  BilUhg^ti,  almbist  entirely  bbvcir^d  by  flitf 
bed  of  tf sLpi  The  alterhatibn  of  hcird  ahd  soft  ^tpne  in  thesti  indhh- 
tains>  occasions  the  formation  of  terraces  in  M  bf  i:heih>  aiiS  tbii 
whole  trap  family  has  received  its  nslitle  frbni  the  staiMikiei 
appearance  of  these  hillli ;  trapp  in  Swedish  signifying  if ^fr; 

kinheknlle,  a  hill  on  the  south  side  bf  the  Ikke  ¥reiiei*en^  eoii*- 
sists  df  the  same  rocks,  but  the  limestone  is  dhly  150  f^et  thiclt^ 
and  the  sumhiit  of  clayslate  and  trap  rides  470  feet  abdviS  the 
limestdtie ;  but  it  is  ithposstble*  tb  ascertain  hdW  thibk  ^ach  of 
these  two  strata  is.  The  whote  thickness  df  th^  hdriisdntal  bedis 
at  the  KinnekuUe  is  730  feet.  Halle  tod  Kehnebetg  are  twb 
other  hills  of  transition  rocks  at  the  mouth  of  the  Gothaelf,  near 
Wfeiiersberg.  The  clayslate  dhd  aluthsiate  ^t^  each  ohiy  kboiit 
60  feet  thick ;  the  limestone  seems  tb  be  altogether  wahfihg, 
and  the  trap  on  the  Hunneberg  is.  128  feet;  on  the  Hal  eberg 
166  feet  thick.  Peculiar  to  Westgothland  are :  entomostracites 
paradoxissimus,  the  largest  of  the  whole  tribe,  which,  according 
to  some  detached  partS;  must  sometimes  have  been  about  a  foot 
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in  lenetb,  entire  specimens  of  that  size  have,  howeveri  never 
been  found;  Entomoatracites  bucephalus,  of  which  the  head 
pnly  has  been  found,  but  which  seems  haidly  to  have  been  infe- 
rior in  size  to  the  preceding.  These  occur  in  the  alumslate, 
i^rhichi  in  this  system^  is  more  perfect  than  in  any  other ;  but 
besides  these  and  the  common  small  entomostracitsD  and  ano- 
mites  lenticularis,  no  fossils  have  been  found  in  this  slate.  The 
limestone  contains  the  lar^e  orthoceratites,  the  common  entotmo- 
•tracitse,  and  echinosphaentes  pomum ;  all  coralline  petrifications, 
and  all  anomiae,  are  wanting,  out  these  again  occur  in  the  sand- 
iitone*like  slate  immediately  below  the  greenstone,  at  a  height  pf 
about  800  feet  above  the  sea.  It  is  extremely  remarkable  that 
these  fossils  are  only  found  in  the  uppermost  beds;  in  West- 
gothland  in  this  clayslate,  in  the  island  of  Gothland  in  the  upper- 
most bed  of  limestone. 

The  transition  formation  in  Oester^othland  is  low,  mostly 
covered  with  gravel  and  earth,  and  no  mteresting  fact  has  been 
observed  respecting  it ;  the  same  is  the  case  with  that  of  Nerike ; 
and  in  Upland,  onfy  a  number  of  loose  blocks  have  been  found, 
but  no  transition  rock  in  situ. 

•  In  8caane,  the  southernmost  province  of  Sweden,  and  on  two 
sides  bothered  by  the  sea,  this  lormation  is  of  great  extent,  but 
•o  scattered  and  so  much  covered  by  beds  of  gravel  and  sand, 
that  the  connexion  of  its  different  parts  is  not  readily  discover- 
able. In  the  south  part,  a  long  ridge  of  hills  appears ;  the  rock 
is  white,  and  consists  of  granmar  quartz ;  it  is  in  fact  a  quartz 
rook;  mica,  however,  is  rather  rare  in  it*  At  Gladson,  near 
Cimbrisham,  it  contains  veins  of  fluor  and  galena,  the  fluor  being 
frequently  crystallized  in  regular  octahedrons,  a  form  which  ia 
rather  rare.  Limestone,  alumslate,  bituminous  slate,  and  clay- 
slate,  occur  in  many  places ;  even  greywacke  and  perpendicular 
veins  of  greenstone,  often  several  miles  in  lengUi,  and  not  sel- 
dom twenty  or  thirty  fathoms  in  width,  occur  frequently. 
When  the  slate  is  weathered,  there  remain  ridges  of  steep 
barren  hills,  which  rise  to  50  or  60  feet  above  the  surrounding 
fertile  country.  No  fossils  are  pecuUar  to  this  system  of  the 
transition  formation,  except  entomostracites  spinulosus,*"  of 
which  entire  specimens  have  been  found  only  in  Scaane,  though 
in  Westgothland  iraigments  of  the  same  animal  occur.  The  alum- 
slate  has  been  worked  at  Andrarum  for  more  than  a  century  to 
supply  an  alum  manufactory,  and  at  a  depth  of  400  feet,  they 
bad  not  yet  passed  through  it. 

*  EntomoitracUe9  tfinulotus, — Ciecus,  esfitt  l«te  temilonaii,  angulis  pofUdu  spina" 
lotMy  Dronteobloiigs  conveadtsimA,  cauda  fotandata  spinalis  tninci  postremis  breviore. 


Article  V. 

On  the  Presence  of  Muriatic  Acid  m  the  Air  of  Ike  Aimoipherei. 
From  several  papers  by  Herinstadt,  Vogel,  Pfaff,  8tc. 

The  Butch  chemists  appear  to  have  e at istactorily  ascertained 
the  presence  of  muriatic  acid  in  atmospheric  air  under  certain 
circumstances,  and  the  same  fact  seeraa  to  have  been  discovered 
a  second  time  within  the  last  two  or  three  years, 

M.  Hermstadt,  of  Berlin,  in  a  treatise  on  the  sea-baths  of 
Doberan  on  the  coast  of  Mecklenhurgh,  first  adverted  to  some 
properties  which  seemed  peculiar  to  tlie  air  collected  over  the 
sea,  or  in  its  neighbourhood  ;  tlie  most  remarkable  circumstance 
nas,  that  water  shaken  with  It,  precipitated  nitrate  of  silver  ; 
he  did  not  state  his  opinion  that  this  was  occasioned  by  muriatic 
acid,  but  left  it  undecided.  Upon  the  suggestion  of  M.  Vogel, 
of  Munich,  while  on  avisitto  51.  Kruger,  of  Doberan,  the  Utter 
made  some  experiments  which  proved  that  water  distilled 
from  solutions  of  most  earthy  and  even  metallic  muriates, 
contains  some  muriatic  acid.  The  experiments  were  the  fol- 
lowing : 

An  ounce  of  muriate  of  potash  was  put  into  a  distilling  appa- 
ratus with  30  ounces  of  distilled  water ;  the  solution  was  kept 
slowly  boiling,  and  10  ounces  of  water  were  condensed  ;  three 
drops  of  a  concentrated  solution  of  nitromuriate  of  platina  were 
added  to  three  ounces  of  this  water,  and  the  solution  was  evapo- 
rated in  a  glass  vessel  until  only  about  live  drops  remained.  Oa 
cooling,  a  reddish  yellow  sediment  was  deposited,  which  was 
di6Bcurtly  soluble  in  water. 

Solution  of  nitrate  of  lead,  when  mixed  with  tire  water, 
instantly  produced  turbidness. 

Solution  of  nitrate  of  silver  produced  a  similar  effect,  but  more 
readily. 

Litmus  paper  was  not  changed  by  the  water. 

This  experiment  was  repeated,  excepting  that  muriate  of 
magnesia  was  used  instead  of  muriate  of  potash.  When  the 
distilled  water  was  heated  in  a  silver  vessel,  and  a  few  drops  of 
Bohitioii  of  carbonate  of  soda  added  to  it,  every  drop  produced 
tui'bidaess,  which  instantly  disappeared.  When  eight  ounces 
of  the  distilled  water  were  evaporated  with  some  carbonate  of 
soda  until  half  an  ounce  remained,  a  small  quantity  of  a  white 
precipitate  appeared,  which,  when  sufficiently  washed,  dissolved 
m  sulphuric  acid  with  etfervescence. 

Solution  of  nitrate  of  silver  rendered  the  distilled  water  turbid, 
and  nitrate  of  lead  much  more  so.  Litmus  paper  remained 
unchanged. 

When  the  experlmeut  was  repeated  with  muriate  of  soda,  the 


same  tests  showed  that  a  much  smaller  quantity  of  muriatic  add 
was  carried  over  than  in  the  former  experiments. 

When  water  was  distilleA  sa^  m  Builar  way  oyer  mu,riate  of 
limei  the  distilled  water  became  considerably  turbid  with  nitrate 
of  le^l  id  thi. common  tempdrali^i*e  bf  thk  atmosphere^  uelthfe^ 
oxalate  af  anlisiQhia^  carbomite  of  atdnio&ia>  carbonatd  oE  soda^ 
nor  nitrate  of  silver,  produced  turbidness ;  but  when  the  waiter 
\frm  beiUn|r  hot^  both  oxalatb  of  ammenia  and  nitrate  -of  silver 
oecl^oned  tuttMhess.  When  five  grains  of  carbonate  of  sodk 
imre  disserved  in  five  ounces  of  the  distilled  water  and  evBpo^ 
rated  to  half  an  iMance,  no  precipitate  was  observed.  Litmui 
^pur  was  tMDtat  all  afiected  hf  the  distilled  watet*. 

Watieir  diMilted  aVer  muriate  of  barJrteS  wds  rendered  veiy 
tuibid  by  a  solution  Of  nitrate  of  lead  ;  h  solution  of  nitrate  of 
sillier  pirddtided  bnty  a  turbidness  When  added  to  the  boiUkic-hot 
mMr.  Neither  carbonate  nor  sulphate  of  soda  rendered' th^ 
HiiJtitt  tttrbid>  but  when  it  was  bailed  with  sulphate  of  SodA>  tur- 
bi4neiis>  appeared  oh  booling.  Litma^  paper  was  iidt  tfected 
liy  the  waten 

In  t^ater  distilled  over  muridteof  aminbtiia,  both  nitrate  of 
lead  and  of  silver  immediately  otcasibned  turbidness  and  pre-^ 
eipitftdott.  The  same  effect  took  place  after  the  distilled  wlEiter 
had  agflSn  been  subjected  to  distillation.  Three  ounces  of  the 
distilled  wiEtter  when  mixed  with  three  droits  of  a  concentl-ated 
Aoluiioti  of  nitlromuriate  of  platina^  and  evaporated  until  only  five 
dropb  ^emainedi  left  a  reddish  yellow  precipitatia>  which  Was 
dimeultly  soluble  in  water.  Litmus  papet  was  not  affected; 
-  Although  nitrate  of  Idad  might  not  in  all  tfaeise  experiments 
be  ti  test  of  muriatic  acid,  for  which  it  seems  M.  Kruger  had 
nsed  it^  yet  nitrate,  of  silver  was^  with  few  exceptions,  acted 
upon  as  if  muriatic  acid  had  been  present.  Any  doubts  which 
Qiighi  remain  as  to  the  acouraoy  of  the  result  have  been  removed 
by  M.  Vogel,*  who  boiled  an  ounce  of  completely  neutral 
mariate  of  magnesia  in  12  ouncea  of  distilled  water  with  suffi- 
cient precautions  to  prevent  any  of  the  salt  from  being  •carried 
over  mechanically.  The  vapours  were^  made  tb  pass  through  a 
^ery  dilute  sdlution  of  nitrate  of  silver,  and  i-ehdered  it  tUrbid  in 
a  quarter  bf  an  hour.    One  part  of  the  solution  was  kept  in  'A 

S'ass  covered  with  black  paper,  and  did  not  assume  any  coloiir ; 
e  other  was  exposed  to  the  rays  of  the  sun,  and  became  red  in 
a  few  minutes;  In  another,  eicperiment,  the  vapours  piassed 
Ibroi^h  tincture  of  litmUs,  which  they  did  not  redden,  but  made 
ibe  colour  rather  darker. 

The  same  tesult  wad  obtained  when  a  solution  of  pUre  thUtiate 
of  soda  was  distilled,  and  sea-water  from  the  Mediterranean 
Whioh  had  been  kept  in  a  labomtbry  for  nine  yeiairs,  produced 
itiifl^lar  efietetfi^,  .  The  pr^cipitate>  whieh  in  thes^  different  expi$« 


An  opinion  hadb^ld  6j&Mlrtaiil«<[  ihtlf  fileb)rd|>mf  bf  ^(iMidieill- 
lilg  iilllfttte  (df  ^tifef  iti{g:lit  det>^ild  ^>M  th«  ^i^^^tie^  «f  M^hu*. 
Hotted  bt  pli6st^hni^etted  hydrog^h.  to  HMe  thil  <6pitlkm/  M. 
Ybffel  btiiled  down  dght  otiMtes  bf  seft^Walf^^  tO  tWo  bvHet^n  ^  tiiteil 
added  gisctitiiites  of  diBtilled  Watery  and  eva^btia,ted<untildnly  ¥»b 
otLtieed  Were  left ;  added  ^^  six  olitigfes  ofdisUUM  WaM^i  dilL 
tHted  again ;  and  repeated  in  tbls  \^f  the  eltj^Hnietit  M«M^  ttaMI 
crnistantlj  With  the  same  efibbt  upon  a#bhitiidti4ftf  nilratd^MlteV. 
According  tdthe  expteiinent^  of  Mi  Vbgbli  eihft)^  ^ A  erf  Vmtbf 
he  cbbld  j^et  id  the  knigdoni  of  BkVaria>  either  ti1K)^t«d  tMWk 
rivers, '  sfihrtgs,  of  bh>oks^  contained  so  much  of  a  tntiriktb  tiiat 
it  gdVe  k  pfret*ipitate  with  a  solution  bf  hitrat^  bf  §{i^«h  M%  VbglA 
di^ws  frotd  th^de  experiin^hts  the  ebhclusibil,  th«tlhe  minfaiel 
le  b  oertaiti  degree  are  Tolatilit^d  bj  stbam^  akid  %]m  ihbjr  %tiii: 
in  the  state  df  neutral  salts  iii  the  distilled  wdtet-<  The  tfattl% 
^iq^rtm^titd  'Wfer^  afterwards  repealed  hf  Mi  Bertram^  V^ 
fotind  that  water  when  distilled  With  sufBbitot  Caf b  ofev  liitliialb 
of  lime>  did  hot  ctoy  over  any  of  the  eomponent  pattA-  cff  tbit 
ealt;  fo)^  neither  oxalate  of  potash,  nor  nitrate  of  silver;  pyodu^Ml 
itny  tntbidness  ih  the  lUstiUed  Water;  Bnl  when  la  itoltitidtt  if 
muriate  of  magnesia  was  distilled  in  a  Hitfiilflr  Way^  a  COttfiidem^ 
ble  quantity  of  free  acid  passed  oVeT>  MA  prinbipally  loWdrds 
the  eild  of  the  distillation  when  the  solution  beeimie  rndt^^Mt- 
centraied.  Prof.  PfafP^  also  repeated  the  experidfientd  bh  bbUing 
sea-water  with  sufficient  care,  tod  allowed  the  vapotif  to  pAlm 
thrdbj^  a  solution  of  nitrate  of  silveh  He  discovered  a  dbuble 
action,  the  partial  formation  of  ttiuriate  of  silver^  and  IhH  deOll»a» 
datioii  bf  tl  part  bf  the  oxide  of  silver  by  tn^atis  bf  pure  Mekm. 
The  result  of  his  interesting  experiments  is  this:  when  the 
v^poht*  of  pure  distilled  w^ter  is  made  to  pass  through  ft  sbHiliM 
bf  nitrate  bf  silver,  this  solution  iissumes  all  the  di^ent  tthikdeB 
between  yelloW  tod  dbrk-brbWh,  according  tb  the  eenbentratlMi 
of  the  solUtibii^  and  the  length  of  time  in  which  the  steam 
has  passed  through  it«  The  colour  is  not  very  observable  before 
th^  solution  of  the  nitrate  of  silver  has  aci^bited  the  tem|)eratul« 
of  boiling  water ;  but  when  it  has  reached  it>  the.coloUr  increalMS 
hipidly;  If  setel^al  glasses  iaire  connected  by  tttbes>  tod  all  suc- 
cessively fftised  by  the  stetim  passing  thrbugh  them  to  the  boiling 
t^flf{leitLtbtei  all  assume  the  colour.  Nitric  kcid  del»trovfi  the 
boldnt  of  this  sbliition  of  nitrkM  of  Silver ;  and  While  the  steam 
is  producing  this  eiFect  upon  the  solution,  oxygen  \^  disebga^bd. 
Wneh  steanlj  in  a  similar  way,  is  passed  through  fi  solution  of 
gold,  ft  beautiful  bltte  liquid  is  produced- like  that  whieh  is 
bbtditled  by  adding  oxalic  acid  to  ft  solution  bf  gbld. 

ft  s^Uta^  thus  to  be  proved  prbtty  dfeariy  that  tiiri  Mbftn^'ttMB 
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in  thene  <Muft»  by  deoxidizing  the  salts ;  of  silver  Mid  gold.  Ne{<* 
iher  muriate  of  platina,  nor  protonitrate  or  pemitrate  of  mercury, 
iVQre  aeled  upon  by  steam  in  a  similar  manner. 
.  The  observations  of  the  Dutch  chemists,  which  are  scattered 
imanumber  of  diflPerent  dissertations,. have  been  collected  and 
Again  published  by  Dr.  Driessen,**  and  they  possess  great  inte- 
test.  Prof.  Driessen,  of  Oroningen>  made  the  first  experiments 
in  July>  1800,  at  Amsterdam,  where  he  poured  several  ounces  of 
fme  water  600  times  through  a  glass  funnel  firom  one  vessel  into 
.die.odier.  The  water  sometimes  exhibited  a  slight  trace  of  sut 
l^uretted  hydrogen,  but  it  constantly  threw  down  nitrate  of 
8ilv:er,  of  a  white  colour.  These  expenments  were  made  at  dif- 
ferent hours  of  the  day,  and  in  different  heights  above  the 
cround,  but  constantly  with  the  same  result,  if  it  had  not  rained 
Jot  a  eonsida:able  time.  When,  however,  M.  Craanen,  inrho  had 
been  present  at  these  first  experiments,  tried  them  again  after 
rainy  weather,  he  did  not  obtain  any  precipitate  at  all.  In  Grro- 
juingen,  he  did  not  find  any  muriatic  acid  in  the  air,  except  once 
in  1802,  when,  after  a  long  dry  season,  a  thick  fog  carne  on ; 
ivater  which  had  been  poured  in  the  way  above-mentioned, 
occasioned  a  precipitate  m  nitrate  of  silver,  and  reddened  even 
tincture  of  litmus.  Dr.  Von  Rossem  could  not  afterwards  detect 
any  trace  of  muriatic  acid. 

The  fact  that  the  air  near  the  sea-shore  contained  free  muria- 
tic acid  was  appUed  to  explain  the  frequency  of  that  dreadful 
disease  the  colica  satumina,  at  Amsterdam,  where  it  had  been 
observed  (^tener  than  in  any  other  town.  It  was  conceived  that 
the  free  muriatic  acid  dissolved  the  lead  from  the  roofs  of  houses, 
mad  communicated  it  to  the  rain  water. 

A  new  series  of  experiments  was,  therefore,  performed  by  Dr. 
Veehof  in  order  to  ascertain  whether  the  muriatic  acid  was 
really  in  an  uncombined  state  in  the  atmosphere;  and  the  resuits 
were,  that  water  poured  from  vessel  to  vessel  at  Groningen  in  the 
manner  already  mentioned,  and  rain-water  from  the  same  place, 
contained  no  free  acid ;  that  water  similarly  treated  near  stilt 
springs  showed  a  slight  trace  of  free  acid ;  and  lastly,  that  water 
at  Amsterdam,  under  the  same  circumstances,  contained  a  con- 
siderable quantity  of  uncombined  acid. 

These  experiments  were  twice  repeated,  and  constantly  with 
the  same  result.  They  all  showed  muriatic  acid  by  nitrate  of 
silver,  but  that  firom  Amsterdam  most  of  it.  Besides  the  water 
from  Amsterdam  produced  a  precipitate  when  tried  with  muriate 
ofbarytes,  and  caustic  alcali  occasioned  a  more  copious  preci- 
pitate in  it  than  in  water,  treated  in  the  same  way  at  Groningen. 

Prof.  Driessen  repeated  his  experiments  in  1809  at  the 
Zuider  Zee,  where,  after  having  poured  the  water  more  than 
1000  times  firom  one  vessel  to  another ;  while  the  direction 
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of  the  wind  was  such  as  to  carry  the  breath  and  perspiration  of 
the  surrounding  persons  away  from  the  water,  he  found  unques* 
tionable  traces  oi  free  acid ;  they  repeated  the  experiment  again 
on  one  of  the  high  dykes  near  Harlingen  with  the  same  result. 
It  was  observed  mat  the  colour  of  the  litmus  jpaper  was  pardebr 
larly  affected,  when  in  a  dry  season  the  sea  was  violently  agitated. 

In  order  to  ascertain  the  Cause  of  this  phenomenon,  uv.  Von 
Rossem  tried  an  experiment  by  exposing  a  vessel  full  of  fresh 
8ea/-water  to  the  rays  of  the  sun,  and  poured,  during  that  time, 
water  over  it;  he  found  in  the  water  distinct  traces  of  miMriatic 
add. 

The  experiments  of  M.  Vogel  and  M.  Kruger,  which  occ^ 
sioned  the  experiments  about  the  volatilisation  of  muriates  rnenp*' 
tioned  before,  were  the  following :  In  a  balloon  with  tv/o  aper* 
tures,  one  above  and  one  below,  to  make  draught,  a  small  vesseli 
containing  a  solution  of  nitrate  of  silver  was  introduced,  and  the 
balloon  placed  in  a  covered  bathing  car,  of  which  one  window^ 
was  opeQ,  while  the  wind  generally  blew  from  the  land.  When, 
after  2]  days,  the  small  vessel  was  taken  out,  some  bluish-black' 
flfdces,  and  a  white  powder,  were  formed.  The  precipitate, 
after  having  been  washed,  was  digested  with  nitric  acid,  which 
dissolved  we  black  flakes,  and  left  a  white  precipitate,  which' 
was  muriate  of  silver. 

M.  Meisner  tried  the  air  at  Halle  not  far  from  the  brine  springs, 
but  did  not  find  any  muriatic  acid. 

From,  all  these  observations  and  experiments,  the  following  are . 
the  results :  that  the  air  near  the  sea-shore  (the  Baltic,  the  Ger*-. 
man  Ocean,  and  the  Channel,  the  latter  according  to  some- 
observations  of  M.  Vogel),  contains  generally  muriatic  acid ;  its 
quantity  is  increased  by  dry  seasons,  and  ceases  to  exist  in  rainy' 
weather. 

Muriatic  acid  may  be  found  in  the  atmosphere  at  a  certain 
distance  from  the  sea-shore,  and  it  there  depends  upon  similar 
circumstances  as  on  the  coast.  It  exists  mostly  combined  in' 
form  of  neutral  muriates,  and  it  is  highly  probable  that  by  the 
action  of  air  and  atmospheric  heat,  the  earthy  and  alkaUne 
muriates  are  not  decomposed.  Inmost  of  the  experiments,  they 
passed  over  at  the  boiling  temperature  in  the  state  of  neutral 
salts.  Where  muriatic  acid  was  most  decidedly  found  in  a  free 
state  at  Amsterdam,  it,  is  evident  that  this  at  least  was  partly 
owiog  to  the  sulphuric  acid  formed  by  the  combustion  of  cosu 
and  peat. 
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F^p]^  ^  bighl]^  fi](gacioiis  oatqre  of  t^iatPtMrt  of  coffee  on 
Vlf^pli  its  pae  fl^^VQur  cl^pw^^  ^  practice  I^as  DecQ^ie,  ye^y  ge« 
^eri^Y  adopted  of  fete  ye^  of  prep^iiig  t^x^  liquoi  t>y  i^ero 
perca^oq, 

.  Tbi9  method  bas  i^ot  only  the  great  defect  of  bemg  excei^sively. 
i^^^ft^,  but  tl^e  coffee  \%  likewise  apt  tq  bf  cold. 

CoQtion  ^i^d  t^e  preservation  of  the  fragrant  patter  are^^  howr. 
eyeX}  n(9|t  ii^oqnsisteqt.    The  ^jaion  of  tl)ese  advantages  is  attain- 

3bl4  by  P^^f<^W!^g  i^^  operatiop  in  a  close  vessels    I^p  obvistte 
tie  piFoqnptio?^  ^^  vappur^  by  which  the  vessel  would  be  ruptured^ 
^e  Dq^ili^g  temperature  must  be  obtained  in  a  water- bath. 
"  In  my  expenments  I  made  use  of  a  glass  phial  closed  with  a 
c^orl^^  at  fir4  ^^^  lop^se,  to  allpv^  the  exit  of  the  ai?r    Qold  water 
was  put  to  the  coffee. 

This  process  is  eaually  applicable  to  tea. 

Perbs^ps  ^t  m^y  also  be  employed  advantageoqsly  in  the  boil- 
ing of  bopsj  during  which^  I  understand^  that  a  ipaterial  portion 
qf  their  aroma  is.  d^sipated ;  as  Ukewise  possibly  for  making 
Gprta^q  pedics^  decoctions. 

Tliis  wa^  of  preparing  coffee  and  tea  presents  various  advan- 
tages. \i  *yk  poductive  of  a  very  consiaerable  econoiny^  since 
bjr  f^Upwipg  or  any  continuant  of  the  coctiop  vyithout  the  least 
injufy  tp  the  goodiiess,  all  the,  soluble  m^tte^  m^^  be  extracied, 
and  consequently  a  proportionate  less  quantity  oi  then^  becomes 
required,  ^y  ^Uoijvmg  the  coffee  to  cool  in  the  closed  yesselj,  it 
may  be  filtered  through  papers  then  returned  into  the  closed 
vessel;  and  heated  again,  and  thus  had  of  the  mpst  perfect 
clearness  without  any  foreign  addition  to  '%  by  which  coffee  is, 
impaired*  The  li(]^uojrs  majr  be  kept  for  any  ^ei^gtb,  of  tinp^e  at  a 
bpiling  beatx  i^  private  famiUes,  coffee-houses,  $Cc.  so  as  to  be 
ready  at  the  very  instant  called  for. 

It  will  likewise  prove  of  no  small  conveniency  to  travellers 
who  have  neither  kettle,  nor  coffee-pot,  nor  tea-pot,  in  places 
where  these  articles  are  not  to  be  procured,  as  a  bottle  will 
supply  them. 

In  all  cases  means  of  economy  tend  to  augment  and /diffuse 
comforts  and  happiness.  They  bring  within  the  reach  of  the 
many  what  wasteful  proceedings   confine   to  the  few.     By 
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^Vi^nt^ty  ^m}\^  indttlge^pe  in  9Hpm^?  qMf4ity.  hi^  V^^^^^ 
instance^  the  importance  of  economy  is  particularly  ^refi^  sioofi 
it  is  amli^  to^  matt^irs;  of  Jl^i^  ^^%  Wbi<)h|.c<Ms^lul#  miot 
the  daily-  meals  pf  a  l^<ga  B^x^tiQA  of  die  pppTd^tioq,  pf  the  earth* 
That  in  cpqkery  also^  the  po>r«r  pf  subjectiqg  fpr  an  indelottte 
duipatiop  to  ft  li^piling  heftt,  without  the  slightfuit  dependi^i^  ^ 
volatile  mc^^t^i  will  ^^m%  of  be^pQpial  appiipatiom^  ia  un^uea^x 
tio^able, 
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On  Uliramarine,  and  the  Methods  by  which  it$  Furity  may  he 
ascertained.    By  H,  Phillips,  FRS.  L.  and  E. 

Bevore  the  tiipe  of  MargrafF^  whose  analysis  of  lapis  laztdi 
was  published  in  1768,  the  colouring  matter  of  this  mineral  was 
supposed  to  be  copper  ;  according  to  the  chemist jyst  mentioned, 
as  quoted  in  Kla^oth^s  analyseSi  Y9I.  i.  p.  1^63,  lapis  lazuli  con- 
sists of  oxide  of  iron^  silica^  lime,  and  its  sulphate,  omitting  any 
notice  of  the  alumina'  which  it  contains  in  very'  considerable 
quantity,  and  ^^thout  stating  the  propiortions  of  the  ingredients 
enumerated  as.it^  gonstitueiits. 

Einmann  and  Crpnstadt  have  also  mentioned  the  composition 
of  this  mineral,  biit  their  statements  are  so  inaccurate  a8[  to 
Inquire  no  further  notice.  According  to  Klaproth,  lapis  lazuli 
consists  of 

Silica •••.  4feO 

Alumina  •••....•,•••  v  •  • 14*6 

Cartionate  of  lime  •*•.•••.»•.••«•»••  ^3*0. 

Sulpliate  of  Unf^a  •  •  •  •  ^ 6*6 

0:^ida  pf  iron  ^  ••.•••«•  w ••••••    3r.O 

Wat«p.^ ......' 3-0 

lOO-Q 

With  respect  to  the  colour  of  this  substance,  Klaproth  observes^ 
that  '^  though  the  researches  of  Margraff  haVe  refuted  the 
opinion  forperly  received,  that  the  blue  colour  of  the  lapiq; 
lazuli  originated  from  an  admixture  of  <^opper ;  and  though  it  hasi 
been  demonstrated,  that  the  colour  of  this  fossil  is  owing  only  to 
iron,  yet  its  other  donstituent  parts  have  not  yet  been  deter* 
mined  with  due  accuracy/' 

ifow  as  neither  the  protoxide  nor  peroxide  of  iron  could  be 
^inspected  of  imparting  a  blue  colour;  u  is  singular  that  Klaproth 
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sltoiild  not  hate  alluded  to  this  circumstance,  and  have  sug- 
gested tiie  nature  of  the  combination  by  which  iron  or  its  oxides 
might,  with  die  other  constituents,  produce  the  blue  colour  in 
(question. 

The  analysis  of  MM.  Clement  and  Desormes,  f  Annales  de 
Chimie,  t.  57,  p.  317),  shows,  that  although  lapis  lazuli  may  yield 
onde  of  iron  on  account  of  the  pyrites  it  contains,  yet  ultrama- 
rine prepared  from  it  is  perfectly  free  from  any ;  and  oefore  I  was 
aware  that  they  had  determined  this  point,  I  had  arrived  at  the 
same  conclusion,  and  have  repeated  many  of  their  experiments ; 
and,  as  far  as  I  have  gone,  my  results  and  theirs  agree. 

According  to  the  chemists  lust  quoted,  the  colouring  matter 
of  ultramarine  is  not  destroyedf  by  a  moderately  strong  red  heat, 
remains  unchanged  by  ammonia,  and  when  heated  in  solutions 
of  potash  and  soda.  Acids,  however,  destroy  the  colour  in  a 
few  minutes,  and  this  effect  is  produced  even  by  acetic  acid,  as 
well  as  by  the  nitric,  muriatic,  and  sulphuric.  Thev  also  state, 
and  correctly,  that  solution  of  sulphuretted  hydrogen  nas  no  effect 
upon  the  colour.  According  to  their  analysis,  mtramarine  con- 
sists of 

Silica 36-8 

Alumina  •  • •  •  • .  34*8 

Soda  : 23-2 

Sulphur   3-1 

^'  Carbonate  of  lime 3*1 


100-0 

It  is  remarkable  that  MM.  Clement  and  Desormes  have 
offered  no  conjecture  as  to  the  nature  of  the  colouring  matter ; 
and  it  Was  the  wish  to  ascertain  this  that  first  induced  me  to 
turn  my  attention  to  it. 

Although  I  have  been  totally  unsuccessful  in  attaining  the 
object  of  my  pursiiit,  yet  I  have  thought  it  might  not  be  useless 
to  state  the  experiments  which  I  have  made,  more  especially  as 
the  colour  is  extremely  dear,  therefore  likely  to  be  adulterated ; 
and  I  am  enabled  to  point  out  ready  methods  of  determining 
its  purity,  and  detectmg  the  nature  of  any  fraudulent  admixture. 

lam  mclined  to  believe  from  the  results  of  the  experiments  of 
MM.  Clement  and  Desormes,  as  well  as  my  own,  that  the 
colouring  matter  of  ultramarine  is  a  peculiar  substance.  I  must, 
however,  repeat,  that  I  have  obtained  no  direct  proof  of  it. 
M.  Thenard,  alluding'  to  the  analysis  of  MM^  Clement  and 
Desormes,  observes  (Traits  de  Chimie,  t.  ii.  p.  205),  "  Comme 
ils  ont  eu,  dans  cette  analyse,  une  perte  de  0*8,  il  faut  en  con« 
dure  que  ^uelques  principes  leur  ont  necessairement  £chapp6s. 
Ces  principes  ne  ioueraient-ils  pas  un  role  remarquable  dans 
1^  coloration  du  fazulite  ?  Cette  opinion  paraitra  probable,  si 
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ron  con$i4ere  que  toutes  les  autres  pierres  doiven^  lent  couleur 
i  une  matiere  colorantei  On  pourrait  Boutemjy.'a  la.i&it^^ 
que  la  silice,  raliimine,  la  chaux,  la  soude,  quofq^Mncolprepp 
sont  susceptibles  de  former  un  comp036  colof^ ;  mais  fl  fiut 
i^vouer  qu^'il  serait  fort  extraordinaire  qu'il  h'y  eut  qu'un  compose 
de  ce  gehre  parmi  ces  pierres;  et  cependant  c'est;.^  cette conse- 
quence qu'on  serait  conduit  en  admettant  qu'il  n'existe  point  de 
principe  colorant  garticulier  dans  le  lazulite  :  aussi  M.  Vauquelin 
br'oit-il  <jue  cette  pierre  contient  de  I'oxide  de  fer.*' 

Although  in  the  34th  vol.  of  the  Annalqs  de  Chimie,  Guvtonalso 
attributes  the  colour  of  ultramarine  to  iron,  I  need  hardfly  asain 
state,  that  ultramarine  contains  no  oxide  of  irpn,  and,  tibereiore, 
the  opinion  of  the  last-mentioned  chemists,  although  meriting  the 
highest  attention,  cannot  be  considered  as  well  founded.  Indeed 
the  lapis  lazuli  examined  by  Klaproth  contained  only 3 percent,  of 
oxide  of  iron,  and  this,  supjjosing  it  capable  of  anording  a  blue 
colour,  could  hardly  be  adinitted  to  yield  the  intense  blue  of  the 
lapis  lazuli. 

When  any  coloured  earthy  substance  occurs,  the  first  and 
most  natural  supposition  is,  that  the  colour  is  owing  to  the  pre- 
sence of  a  metalUc  oxide.  There  is  however  great  difficulty  in 
admitting  this  colouring  matter  to  be  a  met;allic  oxide;  for 
when  it  is  destroyed  by  an  acid,  we  may  suppose  one  of  several 
cases  to  happen,  first,  that  the  loss  of  coiour  is  the  result  of 
the  mere  act  of  solution,  as  when  we  obtain  a  colourless  solution 
by  dissolving  peroxide  of  mercury  in  nitric  or  muriatic  acid : 
this,  however,  can  hardly  be  the  case  with  the  colouring  matter 
of  ultramarine  ;  for  we  do  not  by  the  addition  of  potash  repro- 
duce a  blue  substance ;  whereas  from  pemitrate  of  mercury, 
the  oxide  is  precipitated  possessing  its  original  colour. 

It  may  be  supposed  that  the  solution  of  ultramarine  in  acid  ia 
attended  with  the  evolution  of  oxygen,  and  consequent  loss  of 
colour ;  but  in  this  case  one  of  three  things  would  happen ; 
firs^,  that  oxygen  would  be  evolved  in  the  state  of  gas,  as  when 
peroxide  of  manganese  is  heated  in  sulphuric  acid;  secondly, 
that  carbonic  acid  would  be  formed  ana  evolved  with  efferves- 
cence, as  when  peroxide  of  manganese  i$  decomposed  and  di»* 
solved  by  hinoxalate  of  potash  ;  or,  thirdly,  that  when  pat  into 
muriatic  acid,  chlorine  would  be  evolved ;  the  fact,  however,  is, 
Aat  lid  one  of  these  circumstances  occurs. 

On  the  other  hand,  it  is  possible  that  the  pecuUar  colouring 
matter  of  the  ultramarine  may  acquire  oxygen  during  Solution, 
and  thus  lose  its  usual  appearance ;  to  this,  however,  there  is 
ont  experiment  in  direct  opposition ;  viz.  that  sulphurous  acid 
which  readily  absorbs  oxygen,  but  does  not  impart  it,  destroys 
the  colour  of  ultramarine  as  completely  as  nitric  acid,  which  might 
be  supposed  to  oxidize  it. 

When  nitric  acid  is  added  to  ultramarine,  the  colour  is 
quickly  destroyed,  and  a  slight  smell  of  sulphuretted  hydrogen  is 
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petceptitfle  i  it  ttiigfat^  therefore,  be  supposed  tliat  the  colounng 
xnatt^t  h  the  sulphuret  of  some  peculiar  metal.  To  try  whether 
tibe  colour  could,  upon  this  supposition,  be  reproduced,  I  added 
stdphuretted  hydrogen  both  to  the  solution  and  the  colourless  resi- 
duum, but  no  restoration  of  colour  was  effected  by  this  or  any  other 
Inode  which  I  could  devise,  "the  Only  remaining  supposition  with 
respect  to  the  metallic  nature  of  this  colour  to  which  1  shall  allude, 
istnepossibili^thatitmaybein  the  metallic  state.  'niis,howevery 
can  hardly.be  the  case,  for  if  the  colour  be  lost  by  oxidation, 
then  when  acetic  acid  produces  the  effect,  hydrogen  must  be 
evdred  from  the  decompositioiK:^  water ;  but  this  does  not  occur. 

JUthongh  it  is  possible^  as  M.  Thenard  has  stated^  that  colour- 
less bodies  may,  by  combining,  form  a  coloured  compound,  1 
confess  I  rather  indine  to  the  opinion,  that  lapis  lazuU  owes  its 
colour  to  a  peculiar  non-metaUic  substance ;  and  I  recommend 
the  snl^ct  as  worthy  of  the  attention  of  chemists. 

i  shall  now  briefly  state  the  methods  of  detecting  various  sub<p 
stances,  which  may  possibly  be  employed  for  adulterating  ultra- 
marine* 

Although  we  may  almost  venture  to  pronounce  ultramarine  to 
be  genuine,  which^  in  a  few  minutes,  loses  its  colour  when  put 
into  an  acid,  leaving  insoluble  matter  of  a  dirty-white  colour,  and 
afibrding  a  colourless  solution,  I  shall  nevertheless  mention  certain 
bodies  which  it  is  probable  may  be  mixed  with  ultramarine,  and 
the  methods  by  which  they  may  be  detected. 

Blue  Yerditer. — If  this  carbonate  of  copper  be  mixed  with 
tdtramarine,  it  may  be  ascertained  by  heating  the  suspected 
Colour  on  a  piece  of  silver  or  platina  foil  in  a  spirit  lamp.  If 
there  be  any  verditer  present,  the  mixture  will  become  almost 
immediately  greenish,  and  eventually  black.  The  degree  of 
idteration  of  colour  will  of  course  depend  upon  that  of  the  adul- 
teration. 

Genuine  ultramarine  loses  its  colour  totally  by  being  put  into 
an  acid,  no  effervescence  is  excited,  a  deposit  remains  of  dirty- 
white  colour,  and  a  colourless  solution  is  obtained  which  gives 
only  a  slight  and  colourless  precipitate  with  ammonia ;  so  that 
rerditer,  or  any  other  cupreous  compound,  may  also  be  detected 
by  putting  the  colour  into  an  acid.  If  a  blue  or  green  solution 
be  obtained,  and  if  ammonia  added  to  it  in  excess  gives  a  deep- 
blue  solution,  or  if  a  drop  of  the  acid  solution  leave  a  deposit  of 
copper  upon  iron,  it  follows  that  some  preparation  of  copper  was 
present;  and  if  Uie  admixture  of  verditer  be  considerable,  the 
evolution  of  carbonic  acid  will  be  evident. 

Prussian  Slue. — ^Genuine  ultramarine  suffers  no  change  of 
colour  by  being  heated,  but  if  it  contain  prussian  blue,  its  colour 
wiQ  be  mnch  darkened  by  heat;  if  also  the  genuine  colour  be 
boiled  in  a  solution  of  potash^  its  intensity  and  brilliancy  is 
rather  increased  than  diminished ;  but  if  it  contain  any  admix* 
tnre  of  prussian  blue,  the  colour  will  become  browner>  a|id  the 
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solution,  if  rioSt  top  stfongly  aflcaliue,  will  lafibrf  i  blue  pp6c\pi-i 
tate  when  added  to  a  solution  of  iron.  ' 

Indigo.— This  substance  when  heated  in  a  spirit  lamp  readily 
rises  in  the  state  of  purple  vapour.  Sulphuric  acid,  even  in  lid 
concentrated  state,  does  not  destroy  its  colour,  anfl,  therefore^ 
the  presence  of  indigo  is  very  readily  ascertained. 

Smalts, — ^The  colour  of  Smalts  resembles  that  of  ultramarine  in 
resisting  the  action  of  heat ;  but  as  it  is  not  destroyed  by  ahy 
acid,  and  as  the  colouring  matter  of  ultramarine  is,  any  admix- 
ture of  smalts  will  be  ejEusuy  discovered. 

Colour  prepared  from  Oxide  of  Cobalt  and  J.j!^mtifa:— -Thiii 
compound,  which  greatly  resembles  ultramarine  in  appearance, 
although  its  colour  is  not  quite  so  bright  and  intense,  may  be 
distinguished  from  it,  by  remaining  unacted  upon  by  acids  pre- 
cisely like  smalts.  Heat  does  not  readily  change  its  colour,  but  ^ 
if  a  drop  of  solution  of  carbonate  of  potash  be  added  to  it  oid 
platina  foil  in  the  ftame  of  a  spirit-lamp,  it  is  readily  blackened ; 
an  effect  which  is  not  produced  upon  ultramarine. 


"ij"'     ■■'  '"   '■ 


Article  VIII. 

ft 
* 

On  the  Geology  of  Devon  and  Cornwall.  ' 

By  the  Rev.  J.  J.  Conybeare,  MGS. 

{CvnOnuedfrom  vd,  ▼.  p.  184.)  , 

hiferior  Slate. — ^At  and  near  its  immediate  contact  with  die 
granite  appears  as  a  somewhat  indistinct  and  ill  characterized 
gneiss,  in  some  beds  of  which  the  felspar  so  predominates  that 
they  have  been  termed  slaty  felspar.  Judging,  however,  ffonl 
their  less  ready  fusibility,  from  the  large  proportion  of  metalUo 
oxides  (iron  and  manganese)  whiph  they  contain,  and  from  the 
examination  of  many  specimens  from  various  quarters,  we  shalf, 
I  think,  approach  nearer  to  strict  accuracy  by  regarding  these  asr 
compact  felspar  intimately  mixed  with  mica  (or  rather  witii 
chlorite)  and  quartz.  To  the  geologist,  who  seeks  the  aid  of 
mineralogy  and  of  chemistry,  examples  of  this  intimate  penetra- 
tion of  one  simple  mineral  by  another  (so,  as  in  many  cases^ 
to  alter  very  considerably  tHe  external  and  empirical  charac- 
ters of  that  which  yet  predominates)  must  be  famiUar.  Many 
subordinate  beds  of  the  earlier  greenstone  formation  exhibit 
every  stase  of  a  similar  phenomenon,  and  an  accurate  examina- 
tion would  probably  show,  that  most  of  -the  substances  named 
petrosilex,  comeenne,  saussurite,  jade,  and  even  flinty  slate,  are 
m  fact  only  admixtures  of  this  nature,  in  which  felspar  varying 
from  its  more  compact  and  semitransparent  to  its  earthy  and 
grannlar  form,  is  uniformly  and*  intimately  penetrated  by  some 

B(2 
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TfMPbsty  or  otiier  of  Jiomblendey  of  diallage,  and  occasioncmy  pep- 
haps  of  other  minerals,  which  (as  hypersthene)  enter  more  spa* 
ringly  into  the  composition  of  rock  masses.  Such  admixtures 
can  De  properly  stuaied  only  in  those  endless  suites  of  specimens 
which  nature  herself  preserves,  and  presents  in  situ.  The  sub- 
ject is  an  interesting  one,  and  well  deserves  closer  attention  and 
mvestigation  than  it  has  yet  met  with.  The  general  character  of 
the  gneiss  in  question,  the  brownish  purple  colour  by  which  it  is 
almost  every  where  distinguishable,  its  very  limited  extent,  and 
its  gradual  passage  into  the  common  kill^,  have  been  sufficiently 
noticed  by  most  rece](it  observers.  I  do  not  recollect  ever  to 
nave  seen  any  mineral  substances  imbedded  in  its  mass.  It  is 
of  course  traversed,  like  the  adjacent  rocks,  by  metallic  and  other 
veins.  This  passes,  as  is  w^U  known,  by  a  rapid  transition  into 
the  common  killas  or  clayslate.  Before  entermg  on  the  consi- 
deration of  this,  by  far  the  predominant  form  of  stratified  rock 
throughout  the  whole  of  the  west,  it  may  be  well  to  notice  two 
of  its  subordinate  beds,  or,  perhaps,  varieties,  which,  though 
much  inferior  in  point  of  extent,  yet  present  appearances  much 
more  clearly  indicative  of  their  mineral  composition,  and  capa- 
ble,  perhaps,  of  throwing  some  light  on  that  of  the  common 
killas  with  which  they  are  so  closely  associated.  1.  Common 
chlorite  slate.  This  needs  no  further  d^S'  iption,  and  I  am  not 
aware  that  it  has  ever  been  found  to  contain  any  other  imbedded 
mineral  than  the  garnet,  specks  of  iron,  and  perhaps  of  copper 
pyrites.  2.'  A  laminated  rock,  of  a  silvery  grey  colour,  and 
micaceous  aspect,  exhibiting  throughout  its  mass  small  patches 
of  a  darker  tint,  having  the  appearance  of  some  imbedded  mine- 
ral obscurely  crystallized,  and  much  intermixed  with  the  sfate 
containing  it.  These  patches  have  been  regarded  as  allied  tp 
grenatite,  to  hornblende,  and  to  some  other  mineral  species,  but 
closer  examination  shows  them  (unless  I  be  mistaken)  to  consist 
of  a  dark-grey  chlorite  minutely  and  confusedly  crystallized. 
This  variety  of  killas  contains  in  the  neighbourhood  of  CameU 
fordf  where  it  may  perhaps  be  most  advantageously  studied, 
(small  contemporaneous  veins  of  crystalline  felspar ;  and  in  one 
or  two  instances  alternates  with  thin  beds  of  compact  felspar 
tinged  by  the  admixture  probably  of  chlorite ;  a  circumstance 
observable  also  in  the  killas  of  Wheal  Maudlin ;  and  in  that 
which  succeeds  the  granite  near  Ivy  Bridge;  though,  in  these 
atter  case?,  it  is  possible  that  the  penetrating  matter  may  be 
hornblende.* 

But  these  varieties  are,  as  I  have  stated,  but  of  partial  occur- 
rence and  limited  extent.  The  stratified  rock  of  the  mining 
district  is  almost  universally  the  common  killas.  This  rock^ 
after  ii^uch  question  (which  your  readers  would  scarcely  wish  to 

•  I  may  here  observe  that  the  neighbourhood  of  Ivy  Bridge  offered  by  far  the  most 
beautiful  and  characteristic  specimens  of  compact  felspar  urialtered  apparently  by  any 
poixture,  which  I  ever  met  with  in  the  west.  .... 
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"be  recapitulated),  as  to  itis  being  a  variety  of  greywacke,  wUch^ 
if  that  term  has  any  definite  meaning,  it  unquestionably  is  not, 
has  been  at  last  admitted  on  all  hands  to  be  genuine  claydate. 
But  this  appellation  perhaps,  after  all,  does  not  convey  a  much 

.clearer  notion  of  the  real  nature  and  constitution  of  the  rocks 
included  under  it  than  the  repudiated  greywacke.  An  opinion 
on  this  subject  (nearly  identical  with  that  which  has  for  many 

} rears  been  my  own)  is  to  be  found  in  the  very  interesting  Cata- 
ogue  Mineralogique  of  the  Comte  de  Boumon:  "  Les  parties 
composantes  qui  entrent  dans  la  substance  du  killas  sont,  le* 
mica  vert  tres  attenu6  nommee  chlorite,  le  quartz,  etle  feldspat^ ; 
et  les  varietes  qu'il  presente  dependent  de  la  mani^re  dont  c^s 
trois  parties   se   r6unis.sent  entr'elles,"      (Bournon  Cat,  Min. 
463.)       Mr.   Hawkins,  in  a  paper  written   evidently  without 
the  knowledge  of  C.  Bournon's   work  (probably  indeed  from 
materials  collected   before   its   publication),    appears   to  hold 
nearly  the  same  view.     "  There  is  much  reason  (he  writes)  to 
consider  it  (killas)  as  an  intimate  mixture  of  quartz  with  mica, 
talc,  chlorite,  and  perhaps,  in  some  instances,    with   felspar. 
We  may  trace  the  last  m  those  varieties  of  the  slate  which, 
in  this  country,  are  contiguous  to  the  granite.*      On  the  other 
hand,  the  talcose  ingredient  of  this  mixture  is  more  conspicuous 
in  the  varieties  which  occur  at  a  distance  from  that  rock."    If 
that,    which    I  cannot  but  suspect    to    obtain  as  a    general 
law  (see  Annals,  vol.  v.  p.  189) ;  namely,  that  stratified  rocks 
are  in   their    miner alogical   composition  only   varieties  of  the 
crystalline  masses  with  which  they  are  most  largely  and  closely 
associated,   be  admitted,  we  shall  have  difficulty  in  recognising 
in  the  numerous  elvaus  by  which  it  is  traversed,  the  crystalline 
analogue  of  the  killas.     The  substance  occasionally  termed  clay- 
stcne,t  might  perhaps  afford  a  Unk  in  the  series  connecting  the 
.  two  extremes.     At  all  events,  that  term,  as  well  as  clayslate, 
has  been  very  vaguely  applied,  and  is  in  itself  ambiguous.     A 
.ready  means  of  detecting  the  mineralogical  constituents  of  these 
and  the  like  obscure  aggregates  (if  we  admit  them  to  be  such), 
would  be  among  the  most  valuable  services  which  chemistry 
could  render  to  geology. 

It  may  be  added  that  the  inferior  slate  occasionally  exhibits 
very  remarkable  instances  of  curvature  and  contortion.  The 
coast  of  St.  Agnes,  a  spot  highly  interesting  both  for  the  mine- 
ralogist and  geologist,   will   afford  more  than  one  example. 

*  This  restriction  is  not  universally  bome  out  by  facts :  it  should  rather  have  been 
stated,  that  ^^  we  may  trace  the  last  more  abundantly"  The  passages  connected  with, 
and  following  those  whidi  I  have  adduced,  well  deserve  the  attention  of  the  geologist. 
There -are  some  statements  in  the  preceding  half  of  the  same  paper  which  Mr.  Hawkiils 
himself,  on  recurring  to  the  advances  made  in  geological  science  since  the  period  at 
which  his  materials  appear  chiefly  to  have  been  collected,  would  probably  be  the  first  to 
cancel  or  to  modify.    See  especially  p.  6. 

+  A  rock  of  this  character  is  fb)ind  asBOciated  with  the  chloritie,  though  it  seema  mare 
common  in  the  amphibolic  series* 
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I'hese^  however^  are  by  no  meaoa  so  numerous  or  striking  as 
those  sifforded  by  the  greywacke  of  North  Devon,  a  circum- 
siafice  apparently  adverse  to  the  theory  whidi  would  attribute 
'  these  singular  configurations  to  the  agency  of  heat ;  for  we  mi^ht 
certainly  expect  that  the  kiUas,  which  is  easily  affected  by  that 
agents  near  as  it  is  to  the  central  granite,  and  traversed  in  all 
directions  by  various  dykes  and  veins,  would  have  exhibited 
more  frequent  traces  of  this  nature  tlian  the  refractory  arid 
unbending  sandstonfes.  But  this  is  a  question  of  mere  Hypo- 
thesis, xhis  portion  of  the  inferior  slate  does  not  (so  far  as  my 
knowledge  extefnds)  contain  any  imbedded  minerals ;  near 
Camelford,  and  at  some  other  spots,^  1  have  obsen^ed  ifl  it  small 
contemporaneous  veins  or  nests  (vugs,  as  they  »e  pTovincially 
termed)  of  crystallized  felspar  and  chlorite.  Most  of  its  varietic  s 
are  readily  fusible. 

•  {To  he  eontinued,) 


Article  IX. 

On  the  Crystalline  Forms  of  Artificial  Salts. 
By  H.  J.  Brooke,  Esq.  FRS. 

{Continued  from  vol.  v.  p.  452.) 

In  my  last  communication  I  noticed  the  irregularity  that 
frequent^  occurs  in  the  forms  of  crystals,  whether  natural  or 
produced  by  art,  occasioned  by  an  enlargement  of  some  of  the 
planes,  and  a  consequent  comparative  diminution  of  others. 
This  irregular  character  may  be  said  to  be  almost  general,  and 
very  frequently  might  lead  to  an  erroneous  determination  of  the 
Iroe  forms  of  crystals,  if  we  do  not  attend  sufficiently  to  the 
positions  of  their  planes,  to  their  cleavages,  and  to  the  measure- 
ments of  their  angles.  Another  circumstance  will  Idso  tend  to 
mislead  us  with  regard  to  the  forms  of  crystals,  when  compared 
with  the  drawings  by  which  they  are  represented :  this  is  the 
manner  of  their  attachment  to  the  mass  to  which  they  are 
united ;  sometimes  they  are  attached  by  a  lateral  edge  or  plane 
of  the  figure  exhibited  in  the  drawing,  and  sometimes  by  the 
^pper  summit ;  in  which  lattet  case,  the  crystal  would  appear  tO 
be.inv=erted>  and  the  order  of  die  lateral  planes  of  several  of  the 
classes  of  prisms,  when  observed  from  left  to  right,  would  be 
reversed. 

The  measurement  of  corresponding  planes  on  different  crysr- 
tals  will  frequently  differ  more  than  naff  a  degree,  and  may  occa- 
sion a  difficulty  in  determining  particular  planes  by  measurement;, 
when  they  meet  at  nearly  the  same  angle.  The  angles  given  here 
are  generally  the  mean  oiaconsiderable  number  of  measuremients. 
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Afxtatp  qf  Soda.  .    .:.  I . 

Th«  primaTy  form  dedaced  from  cTeavage  is  «»oft%ue  fAmn- 
bic  prism,  the  cleavages  being  parallel  to  the  j 

planes  P,  M,  and  M  ,  of  the  annexedfigure. 
Some  or  all  of  the  seoondary  planes  on  that 
figure  occur  on  piany  of  the  crystals.  On 
some  crystals  oqly  the  planes  k,  or  ft  and/> 
accompany  the  primary  planes,  and  on 
others  only  th«  pWes  a  and  g,  with  Uie 
addition  aomctimeft  of  theplanea  k. 

All  the  planes  except  /have  been  mea^  ^ 
8ured  by  tiie  reflective  goaiometttiv 

PonMorM' 104"  26' 

P  oaf 136  neatly 

Pona' 103  35 

MonM' 84  30 

Monft.... 13T  45 

MonA 132  15 

Mong, 156  64 

Mong. 136  60 

Acetate  of  Zinc. 

The  crystals  are  very  thin,  flexible,  and 
soft,  and  fissile  parallel  to  P,  hut  do  not  af- 
ford any  other  measurable  cleavage  pUnes. 

The  primary  form  indicated  by  the  natural 
planes  of  the  crystals  is  an  obhqye  rhominc 
prism,  measuring  as  follows : 

PonM,prM'  ....  113?  28' 

MonM' 67    24 

PonA..., 133    30 

P  on  c 100    00 

Pone' 80    00 

P  on  g,  or  g* 76    30 

Binaeetate  of  Copper. 
The  primary  form  developed  by  cleavage 
is  an  ooliqtie  rhonMc  prism,  the  cleavaees 
being  parallel  to  the  planes  P,  M,  and  M', 
of  Ine  subjoined  ngure;  tiie  secondaiy 
planes  a  and  g  are  uie  only  ones  1  have 
observed  on  tiie  crystals,  which  are  son^er 
tjmes  produced  in  pairs,  and  united  by  the 
planes  c,  in  such  a  manner  as  to  exhibit  a 
second  entire  pkne  P,  joined  by  an  acute 
angle  to  the  lower  acute  angle  of  that  which 
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is  exhibited  in  front  of  the  fi^re,  but  inverted  in  its  position 
BO  as  ;to  be  terminated  at  its  lower  extreouty  by  the  planes 
g  and  c. 

PonM,  orM' 105° 

MonM' 72 

Ponc^ 119 

Pong,org' 131 

» 

The  planes  M  and  M'  are  generally  curved,  and  the  cleavage 
planes  parallel  to  these  partake  also  of  the  same  character. 


30^ 
00 
4 
45 


.    ,  Sulphate  of  Magnesia. 

The  primary  form  of  this  substance  has 
been  given  by  the  Abb6  Haiiy  Vis^  right 
prism  with  a  sauare  base.  But],i^m  the 
measurement  or  several  crystals/  and  from 
the  character  of  the  secondary'  i^^rms '  of 
some  of  those,  the  primary  may  be  regarded 
as  a  right  prism  with  a  rhombic  base,  whose 
angles  are  90^  30'  and  89°  30'. 

I  have  found  only  one  cleavage,  which  is 
parallel  to  the  short  diagonal  of  the  prism, 
and  consequently  to  the  plane  h  of  ^e  accom- 
panying figures.  '^  , 

Iig.  1  represents  a  crystal -of  a  form 
which  frequently  occurs,  and  of  which  the 
following  are  the  measurements  : 


Fig.  I. 


Fig.  2. 


MonM' 90° 


30^ 

MonA 134    45 

Mone 129    00 

a  on  a' 120  nearly  . 

Fig:  2  represents  a  form  under  which  the 
crystals  also  frequently  appear.  In  this 
form,  only  two  of  the  four  planes  e  are  seen 
on  each  summit,  and  alternating  in  position 
as  shown  in  the  figure. 

On  some  of  the  crystals,  however,  which  resemble  this  figure, 
the  two  other  planes  e  may  be  perceived,  but  they  are  very 
minute. 

Tartrate  of  Potash  and  Antimony-^Emetic  Tartar. 

The 'general  character  of  the  crystals  of  this  compound  is  that 
of  an  octahedron  vnth  a  rhombic  base.  I  cannot  discover  more 
than  one  distinct  cleavage,  which  is  parallel  to  the  plane  a  of  the 
accompanying  figure.  ' 

The  followmg  are  the  nearest  to  coinciding  measurements 
taken  on  several  crystals : 
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PonP' 108" 

P  over  the  edge  on 
tfceleft 104 


15 


Ponz. 106 

P  oot, 166    40  nearly 

aonP.orP' 122    00 

aon^^.... 90    00 

The  planes  a:  and  y  are  generally  striated, 
and  afford  imperfect  reflections;  iind  the 
crystals  are  frequently  elongated  in  the 
cUiection  of  one  of  the  edges  of  the  base,  so 
that  the  plane  P  terminates  in  an  edge  instead 
of  apoinl,  an  irregularity  of  figure  common 
to  all  the  classes  of  octahedrons. 

Sulphate  of  Potas/t  and  Magnesia. 

I  have  not  found  any  cleavage  of  these 
bat   the   predominating    form. 


may  c 
■I  obliqi 


mary,  ib  an  oblique  rhombic  prism,  modi- 
fied by  the  planes  c,  e,  and  A,  and  measui^ 
ing  as  follows : 

L  on  M,  or  M' 102°  20' 

MonM' 108  45 

Pone' 116  46 

Pone,  ore' 154  30 

PonA 105  8 

Ferropnissiate  of  Potash, 
The  crystals  are  soft,  flexible,  and  very 
fissile  parallel  to  the  plane  P  of  the  an- 
nexed figure,  and  there  is  not  any  distinct 
cleavage  tliat  I  have  been  able  to  perceive   , 
in  any  other  direction.    There  are,  how- 
ever, in  some  crystals,  apparent  natural 
joints   parallel  to  the  planes  P   of  this 
figure ;  these  would  give  an  octahedron  for  the  primary   form,' 
which,    from  the  angles  of  the  secondary  planes,  is   found  to 
have  a  square  base.     The  most  distinct  measuretnents  are  the 

PonP" 137*  00' 

PorP'ona Ill  30 

a  oal. 119  9 

aonc 90  0 

eone' 90  0 
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Bicarbonate  of  Poia$h, 

The  primary  form  of  this  substance  is  a  right  obUqti^-aaghd 
prism,  which  is  not  readily  traced  in  the  secondary  crystals,  but 
may  be  derived  from  cleayage,,  and  is  shown 
in  ng.  I.    There  is  also  a  cleavage  parallel  fSg»i« 

to  a  plane  passing  through  the  diagonals 
marked  on  tne  terminal  planes* 

PonM,orT 90°  00' 

M  on  the  diagonal  plane    53    15 
MonT. 103    25 


Kg.  2. 


The  planes  which  appear  on  the  ciystals' 
are  represented  in  fig.  2 ;  but  the  planes  e 
are  sometimes  very  disproportionatehr  ex- 
tended, so  as  nearly  to  efface  T  Bndjy  eiv- 
in^  to  the  crystals  tne  character  of  anomer 
primary  form. 

The  planes  T  do  not  commonly  occur  on 
the  crystals,  and  without  these  tney  nearly 
resemble  a  secondary  form  of  the  risnt 
rhombic  prism  ;  they  may,  however,  be  ais* 
tinguished  by  the  unequal  inclination  of  M 
on  the  two  adjacent  planes.  On  cleaving 
or  otherwise  breaking  the  crystal,  water 
may  be  observed  between  the  laminse,  which  probaUy  occa- 
sions the  measurements  on  the  cleavage  planes  not  accurately 
to  agree. 

This  is  also  the  case  with  many  other  of  the  factitious  salts. 

M  on  plane  parallel  to/ 127°  85^ 

M  on  e 126  45 

T  on  « 156  60 

Ton/ 128  60 

con/ 105  40 

Mond Ill  00 

dondf 138  00 

Cyanuret  of  Mercury. 

I  have  received  for  examination  from  Mr.  Cooper,  of  Lambedi, 
some  crystals  obtained  from  oil  of  bitter  almonos  by  digesting  it 
with  red  oxide  of  mercury. 

Mr.  C.  has  also  supplied  me  with  some  crystals  of  cyanuret  of 
mercury,  procured  in  the  ordinaiy  way  by  boiling  the  red  oxide 
with  Prussian  blue.  The  crystals  derived  frdm  both  of  these 
BOiurces  correspond  perfectly  in  their  crystalline  forms. 

I  have  not  succeeded  in  cleaving  them,  but  from  their 
measurements  and  modifications,  a  right  square  prism  may  be 
regarded  as  the  primary  form. 


MonM' ;...    90^  (KK 

c  on  M  1 

c'onWf  '• 

a  onM  1 

a'onM,  orM'j  '*" 
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132    46 
lis    40 
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Fig.  1  represents  the  prism  with  the  mo- 
difying planes  which  I  have  observed  on  two 
or  three  crystals,  and  on  these  only,  out  of  a 
considerable  number  that  I  hate  examined. 

Their  general  form  is  that  shown  in  fig.  2, 
in  which  two  of  the  phneS  a  alternately 
efface  all  the  other  terminal  planes  at  the 
two  extremities  of  the  prism.  There  are 
also  many  crystds  whicn  nearly  resemble 
fij^.  2,  but  in  which  the  planes  a  and  af^  are 
visible,  although  very  minute.  This  irregu- 
larity of  form  IS  of  the  same  character  as  has 
been  already  n'oticed  as  belonging  td  sul- 
phate of  magnesia.  The  measured  angles 
are  as  follows : 


' 

Tig.  2. 

^ 

■ 

M 

f 
K 

( 

x^ 

J 

Article  X. 

Astronomical  Observations,  1823. 
By  CoL  Beaufoy,  FRS, 

Bushey  Heathy  near  Stanmore. 

Latitude  SP  37'  44*8"  North.    Longitude  West  in  time  1'  20*93", 


^87 18.  Emersion  of  (ft  Leonisfiomihd  moon 13^  41'  18^  Siderial  Time. 
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Article  XI. 

On  the  slow  Combustion  of  Tallow^  Fixed  Oih,  and  Wax. 

By  Mr.  C.  J.  B.  Williams. 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

SIR,  Edinburgh^  May  I,  1823. 

Permit  me  to  draw  the  attention  of  your  chemical  readers  to 
a"?  phenomenon  (hitherto,  I  believe,  unnoticed),  illustrating  the 
slow  combustion  of  the  inflammable  gas  or  vapour,  produced  by 
the  decomposition  of  oleaginous  matter  by  heat^  It  may  be 
manifested  in  the  following  manner  :  Extinguish  the  flame  of  a 
candle  or  lamp  by  blowing  on  it,  having  previously  supplied  the 
wick  freely  with  tallow  to  increase  the  size  of  the  flame,  and  to 
prevent  any  portion  of  the  wick  from  remaining  in  a  state  of 
open  combustion.  If  this  experiment  be  made  in  a  room 
secluded  from  every  other  source  of  light,  a  distinct  phospho- 
rescence on  the  surface  of  the  wick  will  be  perceived  during 
several  seconds,  brighter  in  proportion  to  the  ^ize  of  the  flame 
before  being  extingmshed ;  hence  it  is  most  obvious  with  a  long 
wick,  provided  no  spark  be  left  on  it. 

This  combustion,  which  I  consider  analogous  to  that  of  the 
vapour  of  ether,  by  the  aid  of  a  platinum  wire,  is  likewise 
attended  with  the  production  of  a  pungent  acid  vapour.  Of  the 
nature  of  this,  I  have  had  neither  time  nor  opportunity  to  ascer- 
tain any  thing.  It  is  probably,  as  in  the  case  just  alluded  to, 
merely  a  momfication  of  the  acetic  acid ;  but  since  the  odour 
.dijBPers  considerably  from  that  of  the  lampic  acid,  ii  might  be  of 
sufficient  importance  to  merit  an  investigation. 

I  have  ascertained  that  a  similar  phenomenon  occurs  wheti 
fixed  oils  or  wax  are  projected  in  small  quantities  on  a  plate  of 
metal  heated  considerably  below  redness ;  and  from  some  expe- 
riments I  am  inclined  to  believe  that  this  modification  of  com- 
bustion takes  place  in  most  cases  where  these  substances  are 
heated  to  ebullition  in  free  contact  with  the  air. 

I  have  submitted  the  result  of  my  observations  on  this 
subject  in  this  imperfect  state ;  as  a  long  time  might  elapse 
before  I  could  be  enabled  to  extend  them  further,  and  in  the 
expectation  of  seeing  them  prosecuted  in  abler  hands. 

I  am,  Sir;  with  respect,  yours,  &c. 

Charles  J.  B.  Williams. 
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Article  XII. 

Analyses  of  Books. 

_  •  « 

Transactions  of  the  Royal  Geological   Society  of  Cornwall, 

Vol.ILm.2,  '^ 

(jCcncluded  from  vol.  v.  p.  300.) 

The  third  order  of  veins  described  by  Mr.  Came  is  that  of 
true  veins,  which  consist  of  the  following  classes,  enumerated  in 
jbhe  order  of  their  relative  ages,  as  determined  by  the  principle 
of  intersection : 

1.  The  oldest  tin  lodes;  2.  The  more  recent  tin  lodes; 
3.  ITie  oldest  east  and  west  copper  lodes ;  4.  The  contra  copper 
lodes ;  6'.  Cross  courses ;  6.  Tne  more  recent  copper  lodes '; 
7.  The  cross  flukans;  8.  The  slides. 

In  describing  the   contemporaneous  veins,"  he  observes, 

some  were  mentioned  as  occurring  in  the  veinstones  of  othet 
veins.  There  are  also  metallic  veins  which  may  be  denominated 
veins  within  veins."  These  comprise  black  and  grey  silver  ore, 
with  native  silver,  in  the  copper  lode  of  Huel  Ann ;  wood-Uke 
and  common  tinstone  in  quartz  and  tinstone,  the  latter  crossing 
the  veinstones  of  the  lodes  ;  various  ores  of  copper,  in  the  quartz 
veinstones  of  Huel  Carpenter,  Huel  Neptune,  Huel  Damsel,  &c.; 
woodlike  oxide  of  iron,  in  brown  ironstone,  at  Botallack  and 
Boscagel  Downs ;  fibrous  oxide  of  iron,  in  quartz,  and  veins  of 
carbonate  of  iron  at  Huel  Jubilee ;  and  minute  veins  of  native 
^ismuth,  in  coarse  red  jasper,  at  Botallack. 

Some  remarks  on  the  geological  constitution  of  that  part  of 
Cornwall  in  which  most  of  the  veins  described  are  found,  and  on 
the  number  and  variety  of  the  veins  themselves,  terminaite  the 
paper.  After  saying,  "  the  claim  of , the  granite  which  forms  the 
phain  extending  from  the  Land's  End  to  Brbwn-willy,  has  rarely, 
if  ever,  been  seriously  disputed ;"  and  adverting  to  the  supposir 
tion  that  St.  MichaeFs  Mount  is  transition  granite,  Mr.  Carne 
pontinues: 

"  The  claims  of  the  clayslate,  however,  have  of  late  been  disr  ' 
puted,  and  it  has  been  called  transition  slate,  and  greywacke 
^late,  by  geologists  whose  authority  certainly  carries  considera- 
ble weight :  but  by  what  rules  are  we  to  distinguish  primitive 
from  transition  slate  ?  In  its  structure,  the  clayslate  of  Cornwall 
appears,  in  general,  perfectly  homogeneous.  It  contains  no 
impressions  of  any  kind.  Some  of  the  oldest  metals  have  been 
found  in  it,  viz.  oxide  of  tin,  wolfram,  and  mispickel;  these  have 
been  discovered  in  the  slate ;  and  they  have  also  been  founc|, 
together  with  sulphuret  of  tin,  native  bismuth,  and  oxide  of 
^anium,  in  the  yeins  which  jntersept  it.     Some  of  the  oldest 
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minerals  have  also  been  found  in  it ;  viz.  axinite^  garnet/  topaz, 
&c.  Are  not  these  some  of  the  stron^st  marks  of  a  primitive 
rock?  Some  specimens  of  it  'were  sent  by  a  member  of  our 
Society  to  Werner,  who  recognized  in  them  the  clayslate  of 
Saxony. 

^*  Thai  grey wacke  exists,  and  abounds  in  some  parts  of  Coroi- 
wall,  will  not  be  denied ;  but  I  apprehend  it  is  no);  to  be  found, 
except  in  small  and  scattered  portiohs,  in  that  part  in  which 
nearly  all  the  tin  and  copper  mines  are  wrought.  It  appears  to 
commence  near  Grampound,  and  to  extend  westward  about 
three  miles  from  Truro :  how  far  southward,  I  have  not  been  abl^ 
to  ascertain.  Its  extent  northward  in  mass  is  probably  not 
from  Truro ;  but  it  is  found  in  bunches  as  far  as  radstow,  and 
Tintage}  Castle.  Near  the  former  place,  it  is  highly  characte- 
irized ;  and  at  Tlntagel  impressions  have  been  found  in  it  The 
Jead  veins  of  the  Garres,  and  those  of  Pentire  Glaze,  and  the 
vein  of  antimony  at  Huel  Boys,  are  {>robably  in  grey  wdck^ ;  but 
I  have  never  seen  either  copf)er  or  tin  in  gjreywacke,  nor  aqa  I 
Aware  of  any  tin  veins  whicn  intersect  it.*' 
*  VL  Observations  on  the  Submersion  of  Part  of  the  Mounfs 
jBay,  and  on  the  Inundation  of  Marine  Sand  on  the  north  Coast  of 
Cornwall,    By  Henry  Boase,  Esq.  Treasurer  GSC. 

In  this  paper,  Mr.  Boase  first  examines  and  refutes  the  tradi- 
tion handed  down  by  the  historians  of  Cornwall,  respecting  the 
submersion  of  the  country  called  Lionnesse  :  he  then  discusses 
that  which  relates  to  an  irruption  of  the  sea  over  a  tract  of  low 
woodland,  now  forming  the  northern  part  of  the  Mount's  Bay, 
showing  that  it  is  strongly  corroborated  by  the  geological  indi- 
cations of  the  district;  and  he  concludes  with  an  account  of  the 
overwhelming  at  an  unknown  period,  by  an  immense  inundation 
of  sea-sand,  of  a  considerable  tract  of  cultivated  land  on  th^ 
northern  coast  of  the  county. 

VII.  Oh  the  Nomenclature  of  the  Cornish  Rocks,  By  John 
Hawkins,  Esq.  FRS.  &c.  Hon.  MGSC. 

This  communication  commences  with  some  remarks  on  the 
benefits  conferred  by  Werner  on  the  sciences  of  geology  and 
mineralogy,  which  are  succeeded  by  observations  On  the  use  of 
the  term  greywacke,  in  which  the  author  suggests  that  the  sub- 
stance so  denominated  should  be  considered  only  as  a  subordi-  . 
nate  formation  to  clayslate. 

Tlie  characteristic  appellations  given  by  Werner  to  some  of 
£he  specimens  in  a^  collection  of  the  principal  Cornish  rocks, 
transmitted  to  him  by  Mr.  Hawkins,  form  the  next  subjects  of 
the  paper,  and  it  terminates  with  some  reflections  arising  fmm 
the  consideration  of  them. 

VIIT.  On  the  Temperature  of  Mines.  By  John  Forbes,  MD. 
Hon.  Mem.  and  late  oec.  GSu. 

IX.  Observations  on  the  Hornblende  Formation  in  the  Parish  of 
St.  Clere.    By  the  Rev.  John  Rogers,  MGSC. 
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The  local  details  of  vibicTx  this  paper  consists  ^re  'nOt^  sus'cep- 
tibie  of  abridgment ;  but  it  contains  the  following  Analysis  of  tiob 
serpentine  of  Clickertor,  by  the  late  Mr.  Gregor,  which^'  w6 
believe,  has  not  hitherto  been  given  to  the  public : 

S4kx; .42-2 

Oxide  of  iron 19-6 

/  Magnesia.  ......•• ••...••..  l&O      . 

Alumtna. <. « .....••. .  S*2 '     <  . 

•  Lime.  ..,/ .,. ii..    0*8 

Water , 11-4  .      i 

.  ■■,  i.    ....     &2'3-      .     • 
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X.  On  ike  Phenomena  of  Intersected  Lodhi  arid  th^  legitimate 
Ir^erences  which  may  be  drawn  from  them  ;  and  '  * 

XI.  On  the  Intersection  of  Lodes  in  the  Direction' of  tJieir  jyip 
or  Underlie.     By  John  Hawkins,  Esq.  FRS.  &C.  Hon.  MGS'C. 

These  interesting  papers  ciannot  usefully  be  epitomized. 

Xn.  On  the  Geology  of  the  Land's  End  District.  By  John 
Forbes.  MD.  Hon.  Mem.  and  late  Sec.  GSC. 

We  nave  only  room  for  a  brief  generaj  sketch  of  the  subject  of 
this  memoir,— the  physical  structure  of  that  portion  of  Cornwall 
situated  to  the  westward  of  a  line'  drawn  from  the  estuary  of 
Hayle,  on  the  north  coast,  to  Cuddan  Point  on  the  south,  wnich 
Dr.  Forbes  calls,  for  the  sake  of  distinction,  the  Land's  End 
district.  "  The  geological  structure  of  this  district,"  he 
observes,  ''may  be  said  to  be  very  simple,  inasmuch  as  it 
includes  but  a  small  number  of  rocks,  and  as  the  various  rela- 
tions of  these  to  each  other  are  very  similar  and  readily  disco- 
verable. The  main  body  of  the  district  is  granite^ — a  rock  which 
indeed  constitutes  nine-tenths  of  the  whole.  On  the  edges  of 
the  granite,  in  different  points  of  the  coast,  reposes  a  certain 
assemblage  of  rocks,  which,  from  their  intimate  relations,  ob- 
viously constitute  one  formation.  These  rocks  I  shall  take  the 
liberty  of  naming  in  this  paper  the  slate  formation ;  a  term  which 
answers  exactly  to  the  killas  country  of  the  miners  and  farmers 
in  this  part  of  the  county.  Generally  speaking  then,  this  dis- 
trict consists  of  two,  and  only  two  formations  ;  ui^  granite  for mr 
af ion,  and  the  ^late  formation ;  v^ry  dissimilar  in  appearance, 
and  indeed  very  distinct  in  all  their  cnaracters  ;  although,  as  will 
hereafter  be  more  pa^rticularly  noticed,  in  all  probabiUty  of  con- 
temporaneous origin." 

**  The  granite,  generally  speaking,  is  large-grained,  and  very 
freauently  possesses  that  particular  arrangement  of  the  crystals 
of  felspar  that  entitles  it  to  the  epithet  porphyriti'c.  This  cha-* 
racter  may  indeed  be  said  to  be  almost  universal,  and  is  exem- 
plified in  the  pillars  of  almost  every  field  gate Almost  the 

only  foreign  ingredient  (with  tfie  exception  of  the  metalUc  ores 
in  the  neighbourhood  of  some  veins  and  floors  of  tinstone),  con- 
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.liunc^  in  thei  granite  of  this  district  is  shorL  This  occn|S  in 
great  plenty.  .  In  one  spot,  on  the  coast  near  Cape  Cornwall,  of 
seTeral  hundred  yards  in  extent,  this  mineral  forms  so  consider- 
uhle  a  proportion  of  the  rpck,  as  to  give  it  quite  a  new  asp^ct^ 
and  has  indeeid  procured  it  from  geologists  a  aistinct  appellaiion> 
viz.  shart-rodc ,  • . , » ,Tb^  .locality  aow  mentioned,  ^d  the  c^Ie- 
bfated  Roach  Rack,,  in  ihet  neighbourhood  of  Bodmin,  are  the 
only  places  in  Cornwall  where  I  have  heard,  of  this  modification 
of  granite  being  fpvnd  in  n^s.  In  l^e.form  of  veins,  indeed^ 
traversing  both. the  gr^ji^te  and  slate  .at  their  .junction,  it  is  very 


common/' 


The  slate  formation,  ''  is  much  more  comphcated  than  the 

last^  and  affords  much  ^eater  scope  for  geological  research.     It 

.  comprehends,  as  far  as  I  have  been  able  to  ascertain^  five  distinct 

rocks.    These  are  clayslate,  hornblende  rock,  greenstone,  cpm- 

,pact  felspar,  and  slaty  felspar By  felspar  rock,  I  mean  a 

rock  of  small  granular  structure,  consisting,  apparently,  princi^- 
.pally,  or  almost  wholly,  of  felspar.  By  slaty  felspar,  1  mean  a 
rock  apparently  of  the  same  comj^osition,  or  only  with  the  addi- 
tion of  a  very  small  portion  of  mica,  with  a  distinct  slaty  frac- 
ttire.  These  five  rocks,  constituting  the  assemblage  to  which  I 
have  given  the  name  of  the  slate  formation,  occur  in  beds  of^ 
various  magnitude,  alternating  witn  each  other ;  but  with  one 
very  small  exception,  I  have  uniformly  found  the  slaty  felspar 
rock  in  immediate  contact  with  the  granite  ;  and  I  think  it  not 
improbable  that  in  proportion  as  we  recede  from  this  central 
rock,  we  shall  find  the  slaty  felspar  become  less  frequent,  and 
be  finally  superseded  by  some  of  the  varieties  of  clayslate." .  • . . 
/*  The  rock  which  I  have  named  compact  felspar,  which  consists 

Jrincipally,  I  believe,  of  compact  felspar  with  a  little  quartz,  I 
ave  so  named  in  deference  to  my  excellent  and  learned  friend 
Prof.  Jameson  :  it  may,  however,  be  considered  as  a  variety  of 
greenstone.  The  only  difference  between  it  and  common  green- 
stone, is  its  containing  a  more  minute  portion  of  hornblende,  and 
being,  consequently,  of  a  lighter  colour  than  that  rock  generally 

is." The  author  has  presented  to  the  Society  specimens  of 

every  rock  which  he  has  described. 

XIIL  An  Account  of  the  Alluvial  Depositions  at  Sandrycock^ 
By  the  late  Philip  Rashleigh,  Esq.*  '  * 

The  alluvial  beds  described  in  this  communication  are  very 
similar  to  those  at  the  stream-work  of  Poth,  of  which  an  account 
was  long  since  given  by  Mr.  Rashleigh,  at  the  end  of  his  work 
.entitled  "  Specimens  of  British  Minerals." 

XIV.  Observations  on  the  Alluvial  Strata  at  Poth,  Sandrycock, 
■  find  Pentuan.    By  John  Hawkins,  Esq.  FRS.  &c.  Hon.  Mem* 

esc. 

These  observations  will  not  admit  of  profitable  abridgment. 

«  Brawn  Up  in  179?,  «nd  communicated  bj  John  JUEawkina,  £u.  Sept.  ^819.. 
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XV.  On  the  Mineral  Productiofis,  and  the  Geology  of  the 
Parish  of  St.  Just.    By  Joseph  Carne,  Esq.  FRS.  &c.  MGSC, . 

The  space  to  which  oar  analysis  must  be  confined  obUsesiis 
to  pass  ove^  Mr.  Game's  eottmeratioji  of  the  minerak  which  have 
been  discovered  in  this  district,  together  with  the  greater  part 
of  his  description  of  the  peculiar  geological  facts  observed  in  it : 
the  only  sections  of  the  latter  for  which  we  have  room  are  the 
following: 

''  FloorSf  or  Horizontal  Beds.^^U  Just  abounds  in  floors  of 
tin,  more  than  any  other  part  of  Cornwall. 

"  In  that  part  of  the  tenement  of  Trewellard  which  is  in  a 
slate  country,  some  tin  floors  have  been  wrought  near  the  sur-^ 
face ;  the  deepest  is  only  seven  fiithoms  below  it :  they  were 
from  one  to  two  feet  in  thickness,  and  perhaps  twenty  feet  in 
diameter  ;*"  they  occurred  at  the  junction  of  several  tin  lodes. 

In  Huel  St.  Just,  a  mass  of  tin  ore,  of  a  very  singular  nature, 
was  discovered  some  years  ago,  which  appears  to  belong  to  the 
floor  formation.  It  first  appeared  at  the  depth  of  17  fathcnns 
under  the  sea,  and  has  oeen  followed  downwards  about  10 
fiithoms.  Tt  was  seven  or  eight  feet  in  diameter.  At  the  top, 
it  was  on  the  south-western  side  of  the  tin  lode ;  but  it  inclined 
in  a  very  small  degree,  until  it  was  almost  x^holly  on  the  north- 
eastern side  of  the  lode.  The  cavity  in  which  it  was  found,  had 
the  appearance  (after  the  tin  was  taken  away)  of  a  large  under- > 
lying  shaft,  closed  at  the  top.  The  most  remarkable  circum 
stance,  however,  relates  to  tne  state  in  which  the  tin  ore  was 
found ;  instead  of  being  in  a  solid  body,  as  is  usual  in  floors,  it 
appeared  (as  the  miners  termed  it,  from  whom  I  received  the 
account)  Uke  a  heap  of  at tle^  or  rubbish ;  just  as  if  it  had  been 
thrown  in  that  state  into  the  cavity.  Tpe  fragments  were  not 
rounded,  but  had  all  the  appearance  of  the  broken  tinstone,  which- 
is  generally  seen  on  the  surface  of  tin  mines.  The  top  of  this 
mass  of  ore  was  about  three  feet  below  the  granite  top  of  the 
cavily^^  as  if  it  had  sunk  by  contraction  or  pressure.  One  of  the 
miners  told  me  that  he  found  sufficient  space  between  the  gra« 
nite  covering  and  the  ore,  to  sit  upright  on  the  latter. .  In  its 
present  deepest  part,  it  is  not  so  wide  as  it  was  at  a  higher  level ; 
but  it  is  more  compact.  The  tin  ore,  as  raised  firom  this  cavity, . 
contained,  accordmg  to  the  miners'  mode  of  calculation,  from 
700  to  1000  of  tin  to  every  100  sacks.  This  floor,  although  of 
far  greater  thickness  than  any  other  which  has  yet  been  disco- 
vered, does  not  appear  to  be  the  result  of  the  union  of  several 
lodes,  for  no  sucn  union  takes  place  near  it.  Only  one  lode . 
lunB  been  found  connected- with'  it,  which,  although  perfectly 
distinct  in  the  granite,  both  south-east  and  north-west  of  the 
floor,  appears  to  lose  its  indiviflual  character,  and  to  form  one 

*  ^ It  must  not  be  supposed  from  this  descriptioii  tfaat'ih'e  UdOfn  toe  round:  on  the. 
coBtmj,  tbey  aze  frequently  Tery  irregular,  but  their  suifiiceiS  atiottt  at  Urge  at  Wouldt 
becompriwd  ih  »  cjide of  80  feet  diameter.** 
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body  with  it  )Git  the  meeting.    The  floor,  therefore^ 'j|nroba%ly 
belongs  to  the  same  formatioa  as  the  lode." 

**  Botallack  is,  however^  the  principal  locality  of  the  floors* 
Here  they  have  been  discorered,  first,  m  slate.  There  is  only  on^ 
floor  wholly  in  slate,  which  is  36  fathoms  under  the  sea.  it  19 
about  a  foot  thick,  alkl  occupies  tl^B  space  between  a  side  lode 
and  a  neighbouring  master  lode,  which  is  from  12  to  18  feet. 
No  junction  of  lodes  takes  place  at  this  spot.  They  oec^r^ 
secondly,  between  the  slate  and  the  granite.  Here,  in  a  part'of 
the  mine  called  the  Bunny,  the  principal  floors  have  been  founds 
The  highest  floor  was  so  shallow  as  to  be  level  with  the  surfstce,. 
and  tradition  reports  it  to  have  been  discovered  by  some  of  the 
tinstone  having  been  kicked  up  by  horses  going  over  it :  to  ibis 
succeeded  a  floor  of  the  country  from  one  to  three  feet  thick  : 
then  followed  a  second  floor  of  tin,  under  which  was  found 
another  floor  of  the  country  ;  and  in  this  manner  no  less  than 
seven  floors  of  tin  succeeded  each  other :  the  thickness  of  each 
was  from  six  to  twelve  feet ;  some  of  them  were  full  forty  feet  in 
diameter,  but  in  general  they  were  not  so  large.  The  country 
between  the  floors  was  generally  slate,  although  they  oecurrea 
just  at  the  junction  of  tne  slate  and  die  granite.  At  this  spot 
there  is  a  union  of  several  lodes.  It  is  singular  that  one  of  the 
marks  by  which  the  miners  knew  they  were  approaching  a  floor 
of  tin,  was  their  meeting  with  a  floor  of  tourmaUne,  to  use  their 
own  expression,  *  the  cockle  rode  on  the  tin/  Wherever  they 
discovered  the  tourmaline,  they  were  confident  of  finding  a  floor 
of  tin  under  it.  The  tourmaline  was  accompanied  by  chalcedony^ 
and  I  have  seen  veins  of  chalcedony  running  through  it. 
Thirdly,  in  granite.  In  another  part  of  jootallack,  there  are  no 
less  than  10  floors  of  tin,  each  as  large  as  a  space  of  about  30 
feet  square,  succeeding  each  other  in  the  same  way  as  those 
which  have  been  already  described.  The  first  was  very  little 
below  the  surface :  the  last  is  about  36  fathoms  deep  :  they  are 
from  six  to  twelve  feet  thick.  The  agents  of  Bomlack  have 
assured  me,  that  although  these  floors  appear  to  be  connected 
vrith  one  of  the  tin  lodes,  there  is  no  junction  of  lodes  in  the 
space  where  they  occur.  In  other  parts  of  this  mine,  solitary 
floors  have  been  found  at  different  depths,  on  one  of  which,  at 
22  fiUhoms  under  the  surface,  the  miners  are  now  at  work.  It 
is  about  nine  feet  in  diameter,  and  nearly  round.  They  hdve 
seen  its  extent,  and  have  found  the  country  both  above  and 
below  it  (for  it  is  quite  horizontal)  to  consist  of  a  very  hard  gra- 
nite rock.'*  ^  ' 

^^  These  floors  have  generally  been  regarded  as  the  result  of  die 
union  of  several  lodes.  This,  however,  is  cutting  a  knot'wt^h 
is  not  easy  to  untie.  As  some  floors  have  been  discovered 
where  no  union  of  lodes  has  taken  place^  such  a  union  does,  not 
appnear  absolutet^  necessary  to  their  formation.  In  the  case  of 
A  single  floor  or  tio>  not  larger  thaa  these  whiefa  hare  been 
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•d9Si>Yi1>ed^  it«  fQniiatk)n  may,  perlia|)6^  be  accotiQted  for  on  this 
same  principles  as  the  formation  of  "adl  true  yeins ;  but  where 
tbere  its  a  succession  of  floors,  if  junctions  of  lodes  could  be 
.Batis&ctorily  shown  at  every  point  where  they  occur,  it  would 
.give  us  little  assistance  in  K)rming  a  theory  of  their  formaticm* 
iWe  hare  been  accustomed  to  consider  the  contents  of  the  tin 
lodes  as  of  posterior  formation  to  the  rocks  which  contain  them; 
but  here  is  a  succession  of  beds,  all  of  them  connected  with  tin; 
lodes  (for  they  are  always  found  on  one  or  both  sides  of  tinlodes^- 
to  which,  when  they  are  not  cjuite  close,  they  are  united  by  a 
small  branch),  and  yet  alternating  with  the  rocks  of  the  country, 
.which  are  supposed  to  be  older  than  the  tin  lodes.  It  is  not  sur- 
.prising  thattne  practical  miner  troubles  himself  little  respecting 
•the  theory  of  the  formation  of  the  metalliferous  bodies  wnich  he' 
jmay  discover ;  but  it  is  indeed  extraordinary  (as  Mr.  Hawkins 
has  observed  in  his  paper  on  tin  floors),  that  in  a  district  where 
so  large  a  quantity  of  tm  has  been  found  in  floors,  there  is  not' 
more  diligence  and  perseverance  evinced  in  searching  for  thosa 
deposits.'^ 

'*  Formation  of  Sandstone.-^n  Pendeen  Cove,  which  forms 
the  northern  boundary  of  this  parish,  the  sand  consists  princi*; 
pally  of  comminuted  shells,  mixed  with  particles  of  slate,  and  of 
the  constituent  parts  of  granite.  The  cliff  which  bounds  the 
..CQve  is  rather  precipitous,  and  in  one  part  consists  of  large  frs^ 
^meots  of  granite  imbedded  in  clay  and  earth.  The  interstices 
•of  this  clin  are  filled  with  sand  (probably  blown  there  from  the. 
beach  by  high  winds) ;  which  is  exposed  to  the  percolation  of 
water  holding  in  solution  the  oxide  of  iron,  whose  cementing- 
{MToperty  is  well  known.  The  sand  is  thus  gmdually  becoming 
stone,  and  in  some  parts  of  the  cliff  it  has  already  acquired  cour 
siderable  hardness/'"*^ 

^^  In  the  Cliff  near  Little  Bounds  Mine,  the  same  operation- 
is  going  forward,  but  the  sand  is  more  granitic  than  at  renden^ 
Cove." 

XVI.  On  the  Knowledge  and  Commerce  of  Tin  among  ancient 
Motions.  By  the  Rev.  Samuel  Greatheed.  (Commumcated  by 
jJohn  Dennis,  Esq.  MGSC.) 

This  paper  is  entirely  archeeological. 

XYII.  On  the  Geology  of  St.  Michael's  Mount.  By  John 
Forbes,  MI>.  &c. 

,  ^  We  can  only  quote  scmie  concluding  passages  of  this  commu 
nication: 

"  Much  has  been  said  respecting  the  relative  a^e  of  different 
granitic  rocks  in  different  countries,  and  among  owers,  respec<>« 
mg  that  of  St.  Michael's  Mount,  which  has  by  some  late  writers 

^  ^^'  As  ihis  sand  i^pein  in  some  cases  to  extend  furdier  than  the  face  or  the  intes^ 
fttiees  of  the  difT,  adme  have  supposed  a  body  of  it  to  have  covered  the  andent  9atfiicef 
Mier  hy  liie  meaitt  of  high  iHifds,  or  other  caused,  before  the  supeiuiciunbent  ttuiMf  els 
rli^  •iid'gnnlte  dRRgUMtitB  iTM  jiWe^  there.*' 
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been  stated  to  be  of  that  class  of  roeks  denominated  fran^i^tm 
'^y  the  Wemerian  School.  Of  the  existence  any  where  of  a 
class  of  rocks  entitled  to  this  name,  I  have  great  doubt;  of  the 
impropriety  of  considering  the  granite  of  St.  Michael's  Mount 
as  of  a  different  age  and  formation  from  that  of  the  rest  of  Corn- 
wall, I  have  no  doubt  whatever;  and  the  appearances  adduced 
by  some  writers  as  indicating  posterior  formation,  are  either 
imaginary  or  fallacious,  or  are  common  in  other  parts  of  the 
country,  which  are  considered  by  these  very  geologists  as  primi- 
tive. Although  the  existence  of  strata  of  slate  dipping  utider 
granite^  and  of  beds  or  strata  of  granite  resting  on,  and  alternate 
mg  with,  slate,^would  not  be  a  decisive  proof,  in  my  estimation, 
that  one  of  those  rocks  was  formed  before  the  other ;  it  is  but 
justice  to  state  that  the  accounts  which  describe  such  alterna- 
tions as  occurring  at  St.  Michael's  Mount,  are  totally  erroneous; 
and  I  have  no  hesitation  in  saying,  that  there  is  no  instance  to 
be  found  in  the  whole  of  the  land's  End  district,  where  any 
thing  like  a  bed  of  granite  is  found  resting  on  slate. 

I  may  here  notice  a  circumstance  that  may  tend  to  throw 
some  light  on  the  veined  structure  of  St.  Michael's  Mount,  that 
it  shares  this  character  with  several  other  spots  on  these  shores, 
where  the  main  body  of  the  granite  is  in  contact  with  the  slaty 
rocks.  This  is  more  especially  remarkable  at  Polmear,  in  Zen- 
nor ;  and  in  the  neighbourhood  of  the  Logan  Rock.  Indeed,  I 
consider  these  quartz  veins,  and  the  true  shorl  rock  veins  men- 
tioned in  a  former  paper,  as  mere  varieties  of  the  same  sub^ 
stance/' 

XVIIL  On  some  Instances  of  the  alternate  Disposition  of  the 
primitive  Strata  which  have  been  observed  in  CorntOalL  By  John 
Hawkins,  Esq.  FRS.  &c. 

This  article  relates  to  an  apparent  alternation  of  granite  and 
clayslate  observed  in  several  mines  near  the  line  of  junction  of 
those  rocks,  which  has  already  been  described  in  Mr.  Thomas's 
Survey  of  the  Mining  District  of  the  County ;  as  well,  we  believe, 
as  in  other  publications. 

XIX.  On  the  Tin  Ore  of  Botallackand  Levant.  By  Henry  S. 
Boase,  MD.  Sec.  GSC.  , 

The  processes  of  dressing  and  smelting  the  mixed  tin  and 
copper  ores  of  Botaliack  and  Levant,  as  described  by  Dr.  Boase, 
present  nothing  remarkable,  nor  are  his  explanation  and  sugges- 
tions for  the  improvement  of  them  possessed  of  greater  interest, 
though  calculated  to  be  highly  useful  to  those  persons,  practically 
engaged  in  such  concerns,  who  are  unacquainted  with  chemistry. 
The  paper  contains,  however,  the  following  interesting  account 
of  a  specimen  of  tin  pyrites,  from  a  new  locahty : 

**  Here  I  would  d.igress  for  a  moment  to  notice  a  very 
interesting  discovery,  accidentally  made,  of  tin  pyrites,  which 
has  been  no  where  found,  I  believe,  except  at  Huel  Rock> 
in  fet.  Agnes ;  Slenna-gwyn^  in  St.  Stephens}  and  Huel  Scorier> 
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in  Gwennap.  1  had  desired  a  workman  employed  at  the  stamp- 
itig-^miU  and  burning-house  at  Bodierris,'  to  send  me  three  speci- 
mens of  tin  ore  containing  copper^  one  of  which  I  found  to  be 
an  aggregation  of  yellow  copper  ore  and  tinstone ;  another  of 
grey  copper  ore  and  tinstone ;  but  the  thirds  to  my  great  sur- 
prise,  had  a  compact  uniform  structure,  perfectly  homogeneous 
m  appearance,  resembling  tin  pyrites  in  all  its  external  characters; 
and  on  comparing  it  with  the  specimens  in  our  cabinet,  it  agreed 
in  every  respect,  except  that  its  colour  was  a  little  lighter,  with 
rather  more  of  metallic  lustre.  To  determine  its  nature  with 
greater  certainty,  this  substance  was  submitted  to  the  following 
experiments :  W  hen  exposed  to  a  red  heat  in  a  covered  crucible^ 
it  lost  weight,  and  sulphur  was  sublimed :  calcined  with  free 
admission  of  air,  sulphurous  acid  gas  was  evolved ;  it  increased 
in  bulk ;  changed  to  a  dark-brown  colour,  and  lost  15  per  cent, 
m  weight.  In  nitromuriatic  acid  it  readily  dissolved  without  the 
application  of  heat,  and  during  solution,  mtric  oxide  gas  was  dis- 
engaged. Intending  subsequently  a  more  accurate  aiialysis,  a 
rough  one  was  performed  after  the  method  proposed  by  Klaprpth. 
The  result  was,  in  100  parts  : 

Copper- , , .31 

Tin 28 

Iron*  ....pp •••,    6 

Sulphur »••••••.••••••••.•«•  25 

Silica,  with  a  little  alumixia  •  •  •  • 7 

IjOss....^..   •.,» •^.•••j^. 3 
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The  loss  was  probably  occasioned  by  some  of  the  sulphur 
(during  the  solution  of  the  mineral  in  the  acid)  escaping  in  the 
form  of  sulphuric  acid  gas.  This  analysis  proves  beyond  doubt 
that  the  mineral  was  tin  pyrites." 

Dr.  Boase  was  unable  to  procure  even  another  specimen  of 
this  mineral  from  Botallack ;  but  it  apjpears  that  the  one  just 
described  came  from  that  part  of  the  mine  which  is  called  iiuel ' 
Hazard. 

XX.  Oh  the  Temperature  of  the  Cornish  Mints.  By  M.  P» 
Movie,  Esq.  MGSC. 

XXI.  On  the  Serpentine  District  of  Cornwall,  By  the  Rev. 
John  Rogers,  MGSC. 

This  paper,  Kke  the  former  one  by  the  ^am^  author,  consists 
of  local  details  unsusceptible  of  aboreyiation :  they  are  chiefly 
confined  to  some  circumstances  of  the  interesting  district  in 
question,  which,  Mr.  Rogers  states,  have  escaped  the  notice  of 
Mr.  Majendie  and  pf  Prof.  Sedgwick,  in  their  respective  surveys 
of  it  r 

A  series  of  tables  of  t^e  quantities  of  tin  and  copper  raise4 
in  Cornwall  in  different  years,  those  of  the  former  metal  com- 
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qtCQciog  ia  the  year  1750,  andfeadii&g  m  1821,  and  those  of  tjb^ 
latter  begiimiag  in  1771,  mi  termmating  in  1822^  wit^  sev^dit 
Oth^jis  of  the  quantities  •  of  popper  produced  by  the  various 
mining  districts  of  the  kingdom  froin  1818  to  1822;  a  list  o^ 
donations  to  the  Society ;  and  another  of  the  minerals  wanted 
to  complete  its  cabinet,  dose  the  volume.  B. 

Narrative  of  a  Journey  to  the  Shores  of  the  Polar  Sea,  in  the 
Years  1819, 1820,  1821,  and  1822.  By  John  Frankli^  Capt.^ 
KN.  FRS.  and  Commander  of  the  Expedition.  With  an 
Afpen^  on  various  Subjects  relating  to  Science  and  Natural 
Mistoru.  Illustrated  by  numerous  Jrlates  and  Maps.  Pub^ 
Ushed  oy  Authority  of  tne  Bight  Honourable  the  Earl  Bathurstm. 

{Cwdudedfrom  vdL  v.  p.  98T.) 

We  intended,  ^i  the  present  article,  to  have  given  a  minute' 
ig^ialysis  of  the  Appendix  to  Capt.  Franklin's  Narrative; 
omitting  any  notice  of  that  narrative  itself,  on  account  of 
the  numerous  channels  of  general  information  through  which 
the  public  either  are  or  will  be  made  acquainted  with  its  con- 
tents. Such,  however,  is  the  variety  and  importance  of  the 
scientific  information  comprised  in  the  Appendix,  occupying 
two  hundred  and  seventy  closely  printed  quarto  pages,  tnat  it 
would  be  impossible,  within  the  space  allotted  to  this  depart- 
ment of  the  Annalsy  to  give  even  the  semblance  of  a  detailed 
account  of  it.  The  utmost  we  can  do,  therefore,  is  to  present 
our  readers  with  an  enlarged  table  of  the  contents  of  this  Appen- 
dix ;  and  as  we  inserted  two  papers  from  it  on  the  Aurora 
Borealis,  in  the  commencement  of  the  article,  we  will  subjoin  a 
few  observations  selected  from  several  others ;  in  order  that  the 
reader  may  possess  some  satisfactory  knowledge,  of  at  least  one 
of  the  subjects  principally  treated  of,  by  the  mdefatigable  tia- 
veller  and  his  no  less  indefatigable  coadjutors.  At  some  future 
opportunity',  perhaps,  we  may  transfer  to  our  pages  some  further 
portions  or  their  labours : 

The  following  are  the  contents  of  the  Appendix  in  question  : 

,Nq.  1. — Geognostical  Observations;  by  John  Richardson, 
Mi>.  and  Surgeon  to  the  Expedition.    41  pages. 

No.  2. — Aurora  Borealis.  9  pages ;  including  Capt.  Franklin's 
General  Remarks,  and  Lieut.  Hood's  Observations,  given  in  the 
Annals  for  M^y ; — with  An  Account  of  the  Aurora  Borealis  seen 
at  Cumberland  House  between  Oct.  23,  1819,  and  June  13, 
1820,  by  the  latter  officer ; — and  Observations  on  the  Magnetic 
Needle  at  Cumberland  House,  from  the  beginning  of  Feb.  to  the 
end  of  May,  1820,  by  the  same. 

No.  3.— Observations  on  the  Aurora  at  Fort  Entreprise ;  and 
Notices  of  the  Appearances  of  the  Aurora,  at  the  same  place ; 
jboth  by  Capt.  Franklin :— Table  of  Observations  on  the  Devia? 
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tioQg  of  th^  Magnetie  Needle,  made  at  Fort  Entre|vri0e>  from 
J;in.  12  to  AprU  9,  1821  :'-^Qii,  the  Aurora  Bc^reaiU  at  foi:t 
Entreprise ;  Appearances  of  the  Aurora  at  the  sajxie  place ;  aiMi 
a  Table  of  the  Ditmial  Variatioa  of  the  Needle  there ;  all  by 
Lieut.  Hood : — ^Remarks  ou  the  Aurora  Borealis,  by  Dr.  Itichar<£- 
sou.    la  all  79  pages. 

No.  4. — ^Remarks  and  Tables  connected  mth  Astrononucal 
Obi^ervations ;  17  pi^es :  including,  Three  Tables  of  the  Diurnal 
Variation ; — General  Remarks  on  the  Variatioa  of  Kate's  Com* 
passes,  observed  during  the  Journey  in  North  America,  and 
along  the  Arctic  Sea;— 3lesults  of  the  Obserrations  for  Latitude^ 
tiOngitude,  and  Variation ; — Table  of  Observations  on  the  Dip 
of  the  Magnetic  Needle,  between  York  Factory  and  Point  Turn* 
again ; — ^T^ble  of  Observations  on  the  Magnetic  Force  ;-^Tables 
of  Temperatures ; — General  Tabular  View  of  the  Winds  and 
Weather  for  One  Year,  182Q,  1821 ; — ^Various  Obs^vations  on 
ti^, Passage  to  Hudson's  Bay. 

No.  5.— ^Zoological  Appendix ;  by  J.  Sabine,  Esq.  56  pages  { 
•r— Quadrupeds; — ^Birds. 

No.  6. — Notices  of  the  Fishes ;  by  Dr.  Richardson.  24  pagesv 
.  No.  7. — Botanical  Appendix ;  by  Dr.  Bichardson*  40  pages  | 
describing  663  species  of  plants : — Addenda,  by  Robert  Brows^ 
FRS. 


We  ptoceed  to  select  some  observations  on  the  Aurora 
Borealis:  the  following  are  by  Capt.  Franklin,  made  at  Fort 
Entreprise,  in  lat.  64^  28'  24^'  N. ;  long.  113°  6'  (/'  W. 

**  The  archea  of  die  Aurora  most  commonly  traverse  the  sky, 
nearly  at  right  angles  to  the  magnetic  meridian,  but  the  devia- 
tions frpm  this  direction  were  not  rare ;  and  1  am  inchned  to 
consider,  that  these  different  positions  of  the  Aurora  have  con- 
siderable influence  upon  the  direction  of  the  needle.  When  an 
arch  was  nearly  at  right  angles  to  the  magnetic  meridian,  the 
motion  of  the  needle  was  towards  the  west ;  this  westward 
motion  was  still  greater  when  one  extremity  of  an  arch  bore 
301°,  (or  about  59°  to  the  west  of  the  magnetic  north),  that  is, 
when  the  extremity  of  the  arch  approached  from  tiie  west 
towards  the  magnetic  north.  A  westerly  motion  also  took  place 
when  the  extremity  of  an  arch  was  in  the  true  north,  or  about 
36°  to  the  west  of  the  magnetic  north,  but  not  in  so  gteat  a 
degree  as  when  its  bearing  was  about  301°.  A  contrary  effect 
was  produced  when  the  same  end  of  an  arch  originated  to  the 
southward  of  the  magnetic  west,  viz.  wheii  it  bore  from  about 
245°  to  234°;  and,  of  course,  when  its  opposite  extremity 
approached  nearer  to  the  magnetic  nortli.  In  these  cases,  I  say, 
the  motion  of  the  needle  was  towards  the  east.'' 

f[  (a  oiie  instance  only,  a  complete  arch  was  formed  in  the 
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nmgnetic  meridian ;  in  another^  the  beam  shot  «p  Irom  the  mag* 
netic  north  to  the  zenith;  and  in  both  these  cases^  the  needle 
moved  towards  the  west'* 

.  ^'  The  needle  was  most  disturbed  onPebruary  13  [1821],  p.  m. 
at  a  time  when  the  Aurora  was  distinctly  seen  passing  between 
a  stratum  of  clouds  and  the  earth,  or  at  least  illuminating  the 
face  of  the  clouds,  opposed  to  the  observer.  This  and  several 
other  appearances,  recorded  in  the  accompanying  notes,  induced 
me  to  infer  that  the  distance  of  the  Aurora  from  the  earth  varied 
on  difierent  nights,  and  produced  a  proportionate  effect  on  the. 
needle.  When  the  li^ht  snone  through  a  dense  hazy  atmosphere, 
when  there  was  a  halo  round  the  moon,  or  when  a  small  snow 
was  falling,  the  disturbance  was  generally  considerable ;  and  on 
certain  hazy  cloudy  niehts,  the  needle  frequently  deviated  in  a 
considerable  degree,  although  the  Aurora  was  not  visible  at  the 
time.  Our  observations  do  not  enable  us  to  decide  whether  this 
ought  to  be  attributed  to  an  Aurora  concealed  by  a  cloud  or 
haze,  or  entirely  to  the  state  of  the  atmosphere.  Similar  devia- 
tions have  been  observed  in  the  day-time,  both  in  a  clear  and 
cloudy  state  of  the  sky,  but  more  frequently  in  the  latter  case. 
Upon  one  occasion,  the  Aurora  was  seen  immediately  after  sun- 
set, while  bright  day-light  was  remaining.^' 

^*  A  circumstance  to  which  I  attSicfa  some  importance  must  not 
be  omitted.  Clouds  have  been  sometimes  observed  during  the 
day  to  assume  the  forms  of  the  Aurora,  and  I  am  inclined  to 
connect  with  the  appearance  of  these  clouds  the  deviations  of 
the  needle,  which  was  occasionally  remarked  at  such  times." 

^  An  Aurora  sometimes  approached  the  zenith,  without  pro« 
ducing  any  change  in  the  position  of  the  needle,  as  was  more 
generally  the  case,  while  at  other  times  a  considerable  alteration 
took  place,  although  the  beams  or  arches  did  not,  come  near  the 
zenith.  The  Aurora  was  frequently  seen  without  producing  any 
perceptible  effect  on  the  needle.  At  such  times  its  appeamnce 
ivas  that  of  an  arch  or  an  horizontal  stream  of  dense  yellowish 
light,  with  little  or  no  internal  motion.'* 

'^  The  disturbance  in  the  needle  was  not  always  proportionate 
to  ihe  agitation  of  the  Aurora,  but  it  was  always  greater 
when  the  quick  motion  and  vivid  light  were  observed  to  take 
place  in  a  nazy  atmosphere." 

"  In  a  few  instances,  the  motion  of  the  needle  was  observed 
to  commence  at  the  instant  a  beam  darted  upwards  from  the 
horizon.  And  its  former  position  was  more  quickly  or  slowly 
regained  according  to  circumstances.  If  an  arch  was  formed 
immediately  afterwards,  having  its  extremities  placed  on  op- 
posite sides  of  the  magnetic  north  and  south  to  the  former  one, 
the  return  of  the  needle  was  more  speedy,  and  it  generally  went 
j^eyond  the  point  from  whence  it  first  started." 

H  When  the  disturbance  of  the  needle  was  consid^^blei  it 
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seldpm  regained  its  usual  position  beifore  three  or  four  p.m. 
oii=  the  following  da^.** 

*'  On  February  13,  at  ll**  60"p.m.,  the  needle  had  a  quick 
vibtatory  motion  between  343^  SO'  and344°4(K.  This  is  the 
only  occasion  on  which  a  vibratory  motion  was  observed/' 

"  The  disturbances  produced  by  the  Aurora  were  so  great, 
that  no  accurate  deductions  could  be  made  respecting  the  diur- 
tial  variation/' 

''  I  have  not  heafd  the  noise  ascribed  to  the  Aurora,  but 
the  uniform  testimony  of.  the  natives  and  of  the  residents  in 
this  country,  induces  me  to  believe  that  it  is  occasionally  audi- 
ble. The  circumstance,  however,  must  be  of  rare  occurrence, 
as  is  evidenced  by  our  having  witnessed  the  Aurora  upwards  of 
two  hundred  times  without  being  able  to  attest  the  fact.  I  - 
was  almost  inclined,  last  vear,  to  suppose  that  unusual  agita* 
tions  of  the  Ai;rora  were  K)llowed  by  storms  of  wind ;  but  the 
more  extended  opportunities  I  enjoyed  of  observing  it  in  1821, 
at  Fort  Entreprise,  have  convinced  me  that  no  such  inference 
ought  to  have  been  drawn.*' 

**  The  Pith  Ball  Electrometer,  which  was  placed  in  an  ele- 
vated situation  in  the  air,  never  indicated  an  atmosphere 
charged  with  electricity."    ?•  661 — 663. 

The  succeeding  remarks  and  experiments  on  this  curious 
subject  were  made  at  Fort  Entreprise,  by  the  ill-fated  Lieut. 
Hood,  and  are  extracted  from  his  Journal. 

''On  the  27th  of  April,  1821,  at  10»*  30"*  p.m.,  a  single  co- 
lumn of  Aurora  rose  in  the  north,  and  traversed  the  zenith 
towards  the  south ;  another  column  appearing,  N£  by  E  and 
taking  a  parallel  direction.  The  frost  was  snghtly  agitated, 
alid  tne  beams  momentarily  visible.  It  passed  to  the  western 
horizon  in  ten  minutes,  and  was  followed  by  the  other,  which 
became  brighter  as  it  approached  the  zenith.  I  am  now  con- 
vinced they  were  borne  away  by  the  wind,  because  the  columns 
preserved  exactly  their  distance  from  each  other  during  their 
evolution ;  and  some  detached  wreaths,  projected  from  them, 
retained  the  same  relative  situations  of  sill  their  parts ;  which 
never  happens  when  the  Aurora  is  carried  through  the  air  by 
its  own  direct  motion.  The  wind  was  E  by  N,  a  strong  gale, 
and  the  temjperature  of  the  air  9°.*' 

''  It  must  be  admitted  that  the  influence  of  the  wind  upon  the 
Aurora  was  never  suspected  until  the  27th  of  April.  ^  However, 
thi^re  are  several  particulars  connected  with  the  subject,  which 
msLy  have  prevented  such  an  influence  from  manifesting  itself 
on  ibtmer  occasions.  1st.  When  the  coruscations  were  rapid 
and  brilliant,  they  forced  themselves  against  the  wind,  or  in 
th^  -contrary  direction,  without  any  perceptible  diflerence  of 
speed ;  from  which  circumstance,  1  was  led  to  suppose  that 
they  were  not  in  any  degree  aflected  by  the  wind,  and  did  not 
stftenvards  pay    su^cient   attention  to    discover   my  erroff 
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2d.  The  prevailing  wiads  were  from  the  je^stward  and  we9tr 
ward^  and  the  arches  usually  extending,  from  STW  to  8£f 
the  influence  of  the  wind  might  hare  been  mistaken  for  their 
lateral  motion.    3d.  The  northerly  winds^  acting  from  the  same 

Ertef  as  the  direct  motion^  were  confoupded  with  it. 
Uy^  the  southerly  winds,  whxch  were  not  common,  always 
id  the  atmosphere  with  clouds,  so  that  the  Aurora  was  not 
visible.  Perhaps,  after  all,  the  Aurora  of  the  27th  of  April  waa 
neajrer  to  the  earth  than  any  other  which  we  saw.'' 

"  On  the  11th  of  March,  at  10**  p.m.,  a  body  of  Aurora 
rose  NNW,  and  after  a  mass  of  it  had  passed  to  E  by  S  the 
remainder  broke  ai/^ay^  in  portions  consisting  each  of  several 
beams,  which  crossea  about  40°  of  the  sky  with  great  rapidity.. 
We  repeatedly  heard  a  hissing  noise,  like  that  of  a  musket* 
bullet  passing. through  the  air,  and  which  seemed  tp  proceed, 
from. the  Aurora;  but  Mr.  Wentzel  assures  us^  that  this  nois6 
was  occasioned  hy  severe  cold,  succeedinjg  imld  weather,  and 
acting  upon  the  surface  of  the  snow,  previously  melted  in  the 
sun's  rays.  The  temperature  of  the  air  was  then  36%  and  on 
the  two  preceding  ^ys,  it  had  been  above  zero.  The  next 
morning  it  was  —  42°,  and  we  frequently  heard  a  similar  noise. 
Mr.  Heame's  description  of  the  noise  of  the  Aurora  agrees' 
exactlv  with  Mr.  Wentzel's,  and  with  that  of  every  other  per- 
son who  has  heard  it.  It  would  be  an  absurd  degree  of  seep* 
ticism  to  doubt  the  fact  Bxxy  longer ;  for  our  observations  have 
rather  increased  than  diminished  the  probability  of  it."  !P.  584, 
685.  .  ' 

"  The  common  cork-ball  electrometer  not  having  on  any  oc- 
casion given  signs  of  a  charge,  I  tried  the  following  experi-^ 
ment,  in  order  to  attain  further  evidence  on  the  subject.  *A 
brass  needle  was  attached  to  a  compass  card,  and  balanced  on 
a  copper  pivot  in  a  wooden  box.  It  was  about  four  inches  in 
radius>  and  a  copper  arch  of  60^  to  that  radius,  was  fixed  at 
'  one  end  of  the  box,  which  was  closed  by  a  wooden  slide,  and 
paper  pasted  over  every  crevice  to  exclude  the  air.  To; 
give  it  the  same  advantages  for  conducting  electricity  as  the 
compass  boxes  (which  are  made  of  brass),  1  introducea  an  iron 
wire,  eight  inches  in  length,  perpendicularly  through  the  lid,' 
in  such  a  manner,  that  its  lower  extremity  was  in  a  norizontal 
plane  with  the  needle ;  and  a  pane  of  glass  at  that  end  of  the 
lid|  enabled  me  to  ^ee  into  the  interior  of  the  box*  Having 
previously  ascertained  that  it  contained  no  magnetism,  the  in- 
strument was  placed,  on  the  2d  of  May  [1821],  on  a  covered 
8}i§l^  at  the  outside  of  the  house,  in  a  position  nearly  east  and 
west ;  the  brass  needle  being  26^  from  the  conductor,  and  a 
small  glass  bubble  adjusted  on  the  box,  in  order  to  prevent  its 
otherwise  unperceived  movement.  At  12^  p.  m.  I  examined 
the  needle,  and  found  its  position  unaltered.  No  Aurora  was 
theo  visible,  but  pae  was  afterwards  se^u  by  Mr.  Fr^iklin  j^ 
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ap4  9^  8^  ^  ^*9  M^y  ^rf^e  needle  and  eondiictor  wei^  m  cmi^: 
t^9t.  I  moved  the  needle  40"  from  the  conduQtor,  and  it  ifts; 
similarly  affected  at  some  period  on  the  nights  of  May  3d,  6th,. 
6thf  9%hf  10th,  and  11th.  The  thennometer^  during  this  period, 
ranged  in  the  day  between  +  36°  and  -f  66^ ;  and  in  tiae  ni^t,) 
b^ween  +  !(?'  and  +  33°.  I  did  not  ^eq  the  Aurora,  except 
on  the  nights  specified  ahore ;  and  did  not  pertceiye  any  alter^i- 
lion  in  the  needle  till  the  succeeding  mornings.'^ 

^<  Th^  night  of  the  12th  furnished  a  more  satisfactory  jNfoof  . 
of  th^.  agency  of  the  Aurora-    At  10^  p«  m.  the  needle  was  niOt . 
affiscted,  and  no  Aurora  was  visible.    At  0^  30'  a.  m.  May  the ' 
ISth, .  several  arches  appeared  across  the  sky  from  N  W  to 
SE,  ^yod  the  needle  was  attracted  to  the  conductor  from  the 
distance  of  1°.    The  temperature  of  the  air  was  +  12°.    I  now 
d^teiwn^d  to  convert  the  instrument  into  a  kind  of  electro*' 
meter,  l)y  insulating  the  needle  aijid  conductor.    The  pivot  ^ 
which*  supported  the  former  was  fixed  upon  sealing  wax,  and' 
the  point  of  the  latter,  which  jmseed  through  the  bd,  was  co^ 
vered  with  the  same  substance. 

''  Paper  was  pasted  on  the  box  as  belbve,  and  it  was  re^placed. 
ai  2*^  p.m.  on  the  14th,  the  temperature  of  Ihe  air  bein^  6A\ 
A  heavy  gale  of  wind  from  NNW,  with  snow,  inunediately: 
followedf  and  the  tempemture  of  the  air,  at  midnight,  was  re-- 
duced  to  19°.  At  9^  a.m.  May  15th,  the  needle  was  removed 
30°  from  the  conductor,  and  both  were  still  charged,  so  that  I, 
could  not  bring  them  together  lill  the  conductor  was  acci- 
dentally touched.  I  believe  this  change  to  haye  been  received 
from  an  Aurora;  because  the  eiame  weather,  preceding  and  foU 
lowing  ii^  did  not  affect  the  needle  in  the  day,  wh^n  the  in» 
creased  warmth  of  the  air  was  more  favourable  to  the  produc- 
tion of  electricity  in  other  quarters,  and  also  to  itis  passage. 
On  the  24th  of  May,  between  10**  and  12*^  p.m.  the  needle  was ^ 
.  attracted  to  the  conductor,  and  repelled  26°.*  The  next  mornr 
iuff,  Mr.  Franklin  found  the  neeale  of  the  transit  instrument 
(ipmich  was  then  in  the  meridian)  affected  20^  The  brightne^^. 
of  thft  twilight  prevented  us  from  seeing  the  Aurora,  and  I 
theretore  discontinued  my  observations.^' 

"  That  electricity  was  the  cause  of  the  motions  which  I  havci 
deaciibed  does  not  admit  of  a  doubt.  But  whether  the  elec- 
tricity was  received  from,  or  summoned  into  action  by,  tbei 
Aurora,  nw  readers  will  determine  for  themselves,  being  in  pos^ 
session  of  the  facts  upon  which  I  have  myself  founded  m^. 
opinion.**    P.  686,  687. 

Dr.  Richardson  is  of  opinion,  that,  independently  of  all  theory^ 
his  not^  '^  will  at  least  serve  to  prove  that  the  Aurora  is  occa^ 
sionally  seated  in  a  region  of  the  air,  below  a  species  of  cloud" 
which  *i^  known  tQ  possess  no  great  altitude.    I  allude  to 


f  'VT^  iiismmsies  wtf  Uwa  2(P,  amlat  31^  {kiiu.UinA  been  6SP^ 


j> 


90'  Ann^ym  of  Books:  [Jutt^' 

tiiatiaodification  of  cirro-stratus,  which>  descending  low  in  th^^ 
atmosphere,  produces  a  hazy  continuity  of  cloud  oyer-headi  o^^ 
a  foe  bank  in  the  horizon.  Indeed,  I  am  inclined  to  infer,  that 
the  Aurora  Borealis  is  constantly  accompanied  by,  or  imme^ 
diately  precedes,  the  formation  of  one  or  other  of  the  various 
forms  of  cirro-stratus.  On  the  13th  of  November,  and  18th  of 
December  [1820],  its  connexion  with  a  cloud  intermediate  be«- 
tween  cirrus  and  cirro*  stratum  is  mentioned ;  but  the  most  vivid 
coruscations  of  the  Aurora  were  observed  when  there  were 
only  a  few  attenuated  shoots  of  cirro-stratus  floating  in  the 
air,  ^or  when  that  cloud  was  so  rare  that  its  existence  was 
only  known  by  the  production  of  a  halo  round  the  moon.  The 
bright  moonlight  of  December  was  peculiarly  fevourable  for 
observations  of  this  kind.  Had  the  nights  been  dark,  knany  of' 
the  attenuated  streaks  of  cloud  hereafter  mentioned  would  have 
een  totally  invisible.*'    P.  697. 

''  I  think  I  have  on  some  occasions  discerned,"  Dr.  Rich** 
ardson  continues,  ''  a  polarity  in  the  masses  of  cloud  belong 
ing  to  a  certain  kind  of  cirro-stratus,  which  approaches  Xo 
cirrus,  by  which  their  long  diameters,  having  all  the  same  di- 
rection, were  made  to  cross  the  magnetic  meridian  nearly  at 
right  angles.  The  apparent  convergence  of  such  masses  of 
cloud  towards  opposite  points  of  the  horizon,  which  has  been 
frequently  noticed  by  meteorologists,  is  of  course  an  optical 
deception,  produced  when  they  lie  in  a  plane  parallel  to  that 
on  which  the  observer  stands.  These  circumstances  are  here 
noticed,  because  if  it  should  be  hereafter  proved  that  the 
Aurora  depends  upon  the  existence  of  certain  clouds,  its  appa- 
rent polanty  may,  perhaps,  with  more  propriety,  be  ascnbed ' 
to  the  douds  themselves  which  emit  the  light;  or,  in  other 
words,  the  clouds  may  assume  their  pecmiar  arrangement 
tmrough  the  operation  of  one  cause  (magnetism  for  instance), ' 
while  the  emission  of  light  may  be  produced  by  another,  a 
change  in  their  internal  constitution  perhaps,  connected  with 

a  motion  of  the  electrical  fluid Generally  speaking,  the 

Aurora  appeared  in  small  detached  masses  for  sometime  before 
it  assumed  that  convergency  towards  the  opposite  parts  of  the 
hmzon^  which  produced  tne  arched  form.  An  observation 
that  I  would  connect  with  the  previous  remarks,  by  saying  * 
that  it  was  necessary  for  the  electric  fluid  (or  the  Auix^ra,  if 
they  are  the  same)  to  operate  for  some  time  before  the  polarity 
of  the  thin  clouds,  in  wnich  it  has  its  seat,  is  produced.^ 

''  An  electrometer,  constructed  upon  Saussure's  plan,  placed 
in  an  elevated  situation  out  of  doors,  exhibited  no  signs  of  a 
charge  from  the  atmosphere  at  any  time  during  the  vrinter. 
Hiie  electricity  of  our  bodies,  however,  at  times  was  so  great^ 
that  the  pith  balls  instantly  separated  to  their  full  extent  upon 
approaching  the  hand  to  the  instrument ;  and  our  skins  were  in 
the  middle  of  winter  so  dry^  that  rubbing  the  hands  together 
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eonsiderably  inoreased  their  electricity^  and  at  tlie  same  time 
produced  a  smell  similar  to  that  which  is  often  perceived  when 
the  cusUkon  of  an  electrifying  machine  rubs  against  the  cylin* 
der/'     P,  698,  699- 

The  Aurora  did  not  often  appear  immediately  after  smk-aet. 
beseemed  that  the  absence  of  that  luminary;  for  some  homnsy 
was  in  general  required  for  the  production  of  a  state  of  atmo- 
spere,  fovourable  to  the  generation  of  the  Aurora.  On  one 
occasion  only  (March  8th,  1821),  did  I  observe  it  distiaQClljy 
previous  to  the  disappearance  of  day-light."    P.  699« 

5^  I  have  never  heard  any  sound  that  could  be  unequtvocaltr 
considered  as  ori^nating  in  the  Aurora;  but  the  umfoYm  tes- 
timony of  the  natives,  both  Crees,  Copper  Indians,  €uid  Esqui* 
maux,  smd  of  all  the  older  residents  in  the  country,  induces  me 
to  believe  that  its  motions  are  sometimes  audible.  These  in^ 
stances  are,  however,  rare ;  as  will  appear,  when  I  state  that  I 
have  now  had  an  opportunity  of  observing  that  meteor  for  op 
wards  of  two  hundred  different  nights.'^    ibid.  B. 
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Proceedings  of  Philosophical  Societies.  ■ 

ROYAI«   SOCIETY. 

May  29. — ^At  this  meeting,  the  reading  of  Mr.  W.  S.  Harris's 
Account  of  a  Magnetic  Bdance,  and  of  some  recent  Experi- 
ments on  Mtkgnetic  Attraction,  was  resumed  and  concluded. 

The  construction  of  the  magnetic  balance  is  analogous  to  that 
of  the  electrical  balance,  described  by  Mr.  Harris  in  his  Obsen- 
vations  on  the  Effects  of  Lightning  on  Roating  Bodies,  Uttdy 
published:  the  experiments  made  with  it  were  on  the  laws  which 
eovem  the  force  of  attraction  in  magnetized  bodies,  under  dif- 
ferent circumstances  of  distance,  &c. 

At  this  meeting,  also,  the  reading  of  the  following  paper  was 
coBimenced :  A  Case  of  Pneumato  Thorax,  with  experiments 
on  the  absorption  of  different  kinds  of  air  introduced  into  the 
pleura;  by  John  Davy,  MD.  FRS. 

June  5«— The  readmg  of  Dr.  Davy's  paper  was  resumed  and 
concluded. 

The  case  described  by  Dr.  Davy  was  one  of  Phthisis  Pulmo- 
nalis,  which  proved  rapidly  fatal,  owing  to  the  supervention  of 
Pneamato  Thorax.  A  few  hours  after  death,  the  chest  was  perfo^ 
rated- under  water,  and  nearly  226  cubic  inches  of  air  were  col* 
lected  from  the  right  pleura,  into  which  it  had  passed  by  means 
of  an  ulcerated  opening  communicatiDg  indirectly  through  & 
vomica  with  the,  bronchia.    This  air  was  foupd  to  consist  of 


.MOte-Md  emibomd  acid ;  alxmt  94  of  thd.formet^  and^O  of  Ike 
Jaltar.  ^ 

For  the  fmpone^  of  dncidaliociy  Br.  Davy  described  ihereafults 
of  a  number  of  experiments  which  he  had  made  on  dogs,  {nrov- 
ing  that  different  gases  introduced  into  the  pkara  are  absorbed 
with  different  decrees  of  rapidity.  Nitrous  gos^  ukroiis  oaude, 
joxygeHf  aad  hydrogen,  soon  disappearing,  carbonic  acid  gas 
.more  slowly,  and  azote  slowest  oi  931. 

Some  of  the  experiments  gave  rise  to  the  idea  that  azote  rms 
effused  into  the jpletira  by  the  seoement  arteries.  This  subject 
«B  discussed  by  Dr.  Davy  in  connexion  with  the  consnleration  of 
.the  aif  occasionally  found  by  anatomists  in  different  parts  of  the 
.body.  This  air,  for  reasons  which  he  assigns,  he  thinks  is  aaolie. 
lie  aoes  Hot  believe  that  it  is  carbonic  acid  ^as,  because  he  has 
been  able  to  detect  the  slightest  traces  of  this  acid  in  blood 
either  by  means  of  a  high  temperature,  or  the  vacuum  of  an  atr- 
pumpy  and  because  blood  contains  alkali  not  saturated  with  this 
lu^id,  and  is  able,  in  consequence,  to  combine  with  an  additional 
portion  of  it. 

At  this  meeting  a  paper  was  al^o  read,  on  Fossil  Shells ;  by 
L.  W.  Dillwyn,  Esq.  FRS,  in  a  letter  to  the  President. 

This  paper  principally  related  to  the  geological  distribution  of 
turbinated  univalves.     . 

At  this  meeting  likewise^  the  reading  of  the  following  paper 
was  begun :  Observations  and  Experiments  on  the  Daily  Varia- 
tion of  the  Horizontal  and  Dipping  Needles,  under  a-  reduced 
directive  Force ;  by  Peter  Barlow,  Esq.  of  the  Royal  Military 
Academy,  FRS«  eleeL  (Communicated  by  Davies  (jilbert,  Esq. 
Treas.  RS.) 

June  12d — The  reading  of  Prof.  Barlow's  paper  was  resuuMd 
and  concluded. 

.  A  centniy  has  now  elapsed.  Prof.  Barlow  observed,  in  the 
commencement  of  this  paper,  since  Mr.  Graham  discovered  the 
diurnal  variation  of  the  needk,  and,  during  this  period,  a  number 
pf  observations  upon  it  have  been  made  by  others^  but  none  of 
them  have  led  to  any  decided  results  respecting  the  general 
nature  and  laws  of  the  phenomenon^  Two  years  ago,  the  Royal 
^cademy  of  Copenhagen  proposed  a  prize  question  on  the  sub* 
ject,  which  has  not  yet  been  claimed. 

It  occurred  to  the  aul&or,  that  if  he  could  redaceihe  action  of 
the  terrestrial  magnetism  upon  the  nee^,  as  mineralogists  aiid 
others  had  long  t^en  in  the  habit  of  doing,  for  the  putpose  of 
detecting  very  small  quantities  of  magnetism,  the  diurnal  varia- 
tion woiud  then  become  mcMre  conei&rable.  By  pursuing  this 
idea,  the  most  convenient  method  of  execi»ting  which  he  mmd 
to  be  th^  presenting  of  one  pole  of  a  magnet  to  the  simikr  pole 
of  the  needle,  and  the  opposite  pole. of  another  magnet  to  tlie 
; opposite  pole  of  the  neecUe,  he  was  enabled  successively^,  to 
increase  the  diurnal  variation  firom  a  few  minuter  to  3^  40^,  theni 
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v^  17<^  OKy*tiid-*w  wto  fidmo^  my  qnM&fy  ni^^lei^j^  By 
approaching  his  opposing  magnets  nearer  to  eikch  othei*  And  to 
ttidtteddle,  the  kilter  might,  moreover,  be  deA&cted  16  anrfpoim, 
laid  fay  this  metttfs  the  daity  vtiifiation  observed  with  ti\e  needfe 
Itt  idl  possitile  positions.  In  thk  Way  the  author  found  Ibe  AeAf 
¥ai^<a»fiy  with  the  BKnrth  end  to'the  sOuith,  to  the  east,  West^  ftb. 
^.  and  it  appeared  that  the  daily  change  was  alwaye^greafeM 
with  the  neeale  east  or  west,  ana  least  (indeed  imperceptible) 
'  when  the  needle  pointed  any  where  near  NNW  and  SSE.  fVom 
the  JfNW  to  south,  the  principsjtl  daily  motion  vtras  shown  by  the 
north  end  approaching  tne  tiortfa,  and  between  the  SSB  attd  Jf, 
Che  niorfh  end  still  approached  the  north  and  NNW,  imd,  there- 
fore, the  motion  in  tiie  two  cases  wsls  niade  in  a  reverse  l^tder. 
Similcu*  experiments  were  made  on  the  dipping  nieedle^  but  the 
ttesults  were  not  so  well  marked.  \ 

From  a  comparison  of  these  experiments,  Mr.  Barlow  is 
indined  to  attribute  the  cause  of  the  daily  variation  to  a  change 
of  magnetic  intensity  in  the  earth  produced  by  the  action  of  the 
solar  rays,  and  depending  for  its  amount  upon  the  declination  of 
.  tiiat  booy ;  and  consequently  on  its  situation  with  rrference  to 
the  {dane  of  no  attraction  as  described  in  his  Essay  on  Magnetic 
Attrtetions,  where  he  has  stated  his  reasons  for  assuming  that 
the  cause,  whatever  it  maybe,  that  gives  direction  to  the  needle^ 
is  resident  on  its  surface  only. 

A  singular  anomaly  in  the  diurnal  variation  under  a  reduced 
directive  force,  was  dfescribed  in  the  latter  part  of  the  paper :  a 
.<;ompass-needle  which  varied,  in  Mr.  Barlow's  house  (with  the 
north  end  6f  the  needle  to  the  east  or  west),  to  north,  varied,  in 
the  garden,  from  east  or  west  to  south.  Only  three  suppositions 
cduld  be  made  as  to  the  cause  of  this  anomaly;  first,  that  it 
might  arise  from  the  circumstance  that  the  needle  was  net 
exactly  in  the  same  relative  position  with  respect  to  the  magnets, 
ftc.  in  the  house  as  in  the  garden  ;  secondly,  the  window  of  the 
room  where  the  compass  was  placed  being  on  the  north  side,  the 
light  >iiiight  thence  affect  the  needle ;  or,  lastly,  was  it  possible 
(fafftt  a  stove  in  the  room  could  experience  a  diumsd  increase  antd 
diminution  of  magnetic  power?  In  order  to  examine  the  first  of 
these  suppositions,  Mr.^Bariow  carefully  measured  and  deter- 
mined the  position  of  the  heediie,  &c.  in  the  one  situation/  and 
gaye  them  precisely  the  same  in  the  other,  but  thediscrepancy  still 
remained :  he  then  completely  darkened  the  room  for  tWo  days^ 
aM  mefely  examined  the  compass  with  a  wax  taper, -bat  the 
former  effect  was  only  diminished  by  this  means;  the  atithor  ia 
of  opinion,  however,  from  the  result  of  this  experiment,  that  the 
light,  ^nd  not  th^  heat  of  the  sun,  will  be  found  the  exciting  eause 
of  the  diumd  variation :  in  order  to  examine  the  third  Suppeii«« 
tion^  Mr.  Bark^  placed  a  howitzer  shell  in  the  garden  in  tfie 
same  position  with  respect  to  the  n^eedle  as  the  stdve  Wfts  itf  Ihe 
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hottte  \  lliii'  channd  the  petiod  of  the  maximiiiii  effeet  from 
eleven  o'clock  in  &e  moraiiig  till  four  in  the  afternoon ;  but  the 
diicrepancy  continued,  and  con8e<)nently  remains  nnacconnted 
for*  The  same  difference  of  variation  in  the  two  situati(Mi8  was 
also  found  by  Mr*  Christie,  whose  house  is  at  some  distance 
fVom  Mr.  Barlow's,  and  who,  at  the  suggestion  and  request  of 
Mr*  B.  carried  on  a  similar  but  totally  distinct  series  of  observa- 
tions, and  was  led  to  the  same  results  without  being  aware 
that  thev  had  occurred  to  Mr.  Barlow. 

The  allowing  paper  was  also  read :  On  Bitumen  in  Stones ; 
by  Uie  Right  Hon.  George  Knox,  FRS. 

The  retultt  of  Mr.  Knox'M  experiments  on  the  pitchstones  of 
Newry  and  Meissen,  already  before  the  Society  (Phil.  Trans. 
1822,  p.  313 ;  AnnalSf  N.  S.  iv.  p.  460),  had  induced  him  to 
submit  a  great  number  of  other  minerals  to  similar  trials.  Amonff 
these,  the  following  yielded  various  proportions  of  bitumen  and 
water ;  Pitchstone,  from  the  Isle  of  Arran  lost  4*706  per  cent,  by 
distillation,  about  3  of  which  were  bitumen,  and  the  residuum, 
as  in  many  other  cases,  was  pumice ;  pearlsfone  from  Tokay^  in 
Hungary ;  obsidian  yielded  much  bitumen,  as  did  the  basaltic 
greeHstontp  which  forms  a  vein  in.  the  granite  of  Newiy,  paralld 
to  that  of  pitchstone;  basalt  from  Disko  Island,  and  from  the 
Qiant^s  Causeway ;  wacke  from  Disko  Island  yielded  1 1  per  cent, 
of  bitumen ;  iron  clay  from  Howth ;  bole  from  Disko  Idand ;  me- 
niHie  fVom  MeniUmontant ;  adhesive  slate  from  the  same  place ; 
commoM  serpeniim  from  ZoebliU  in  Saxonv ;  mica  slate  yielded  a 
small  quantity  of  bituminous  water;  chtyslate  from  Bangor; 
fftid  ^uartn  from  Nantes  save  2  per  cent,  of  bituminous  water ; 
Jtkoar  from  Aberdeen,  a  nttle. 

The  following  substances  sustained  no  loss  of  weight  by  distil- 
lation :  pumice  from  Lipari  fused ;  rodk  crystal  underwent  no 
alteration ;  a  colouriess  crystal  of  adularisu 

Mr«  Knox  states,  as  the  general  result  of  his  researches,  that 
neaHy  all  the  minersls  belonging  to  Werner's  floetx4np  format- 
tioUi  contain  bitumen ;  and  that  it  likewise  exists,  but  in  smaller 
quautityi  end  mom^  ditRcultly  s^parable^  in  some  of  the  sabstanoea 
which  consUiule  the  older  rocks« 

Th<^  paiH>r  ooi\oludiHi  with  some  remarks  on  the  new  precau- 
tions iu  ike  analysis  of  sIoims,  which  the  author's  expounents 
JusI  noliii^  s^m  to  indicate  die  necessity  of;  since  it  would 
ai^l^^ar  thai  the  loss  of  w^nght  by  ignition,  generally  esthaafed  as 
wal^%  VM^Y)  in  naliiyi  m  partly  owii^  to  the  espnkkm  of 
biHinMn% 

J^m  19 — As  this  was  the  last  assyti^t  of  the  Society  for  th^ 
liTMienl  si(^\^  Ultk  nioM  tiMtfii  the  tides  of  the  foKoM^r 

(>a  A«tnm\>wik>al  R^^INk^wi  ;  Vy  h  I^wr*  Esq.  FR& 
T^iMm  of  iMMtiuvi  IVmiioM  which  appasr  to  kaw  tdkea 
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§tal9 ;  by  J«  Pond,  Esq.  FRS.  Astronomer  Roy^. 
,,.Qa  a  C^B«  of  Patmmto  Thorax,  in  which  ih9  oporM!&c^«<o£ 
tilling  the  cb^  was  pfffonwd,  with  udditioiml.observ^on^ 
on  air  fouod  withia  the  Dody,  and  on  the  absorption  eS  M  hjt 
'iiltteoit&  membranes ;  W  J.  D^vy:,  MD*  FRS.  '        * 

On  the  Length  of  the  Invariable  Pea^lulufn  In  New  $Qf|th; 
Wales ;  by  Sir  Thomas  Brisbane^  KCB.  FRS. :  communicated 
by  Capt.  Kater,  FRS. :  in  a  letter  to  the  President. 

Astionomical  Obserrations  made  at  Parainatta ; .  by  Mr.  R^im- 
ker :  communicated  by  Sir  T.  Brisbane,  in  a  letter  to  the  Presi* 
denL 

Of  the  Motions  of  the  Eye,  in  Illustration  of  the  Uses  of  the 
Muscles  of  the  Orbit ;  by  Charles  Bell,  Esq.  Part  II.:  commu* 
nicated  by  the  President. 

On  Algebraic  Transformation,  as  deducible  from  first  Princi<« 
pies,  and  connected  with  continuous  Approximation,  and  th^ 
Theory  of  Finite  and  Fluxional  Differences,  &c. ;  by  W.  G.  Hor«^ 
ner,  Esq. :  communicated  by  Davies  Gilbert,  Esq.  Treas.  RS.    ^ 

On  the  Apparent  Magnetism  of  Metallic  Titanium :  by  W,  H,. 
Wolkston,  MD,  VPRS. 

In  Dr.  Wollastqn's  former  paper  on  the  minute  cubes  of  metal- 
lic titanium  contained  in  the  sfag  of  the  iron  works  of  Merthyr 
Tydvil  (see  Philosophical  Transactions  for  1823,  Part  I. ;  or 
Annals  of  Philosophy  for  January  last,  p,  68),  he  had  stated  thai 
they  were  slightly  magnetic ;  for  although  they  were  not  taker), 
up  by  a  magnet,  yet  if  one  of  them  was  suspended  by  a  thread, 
the  action  of  the  tnagnet  would  draw  the  thread  upwards  about 
20*^,  indicating  an  attractive  force  equal  to  about  one-third 
of  the  weight  of  the  crystal.  By  a  comparative  experiment,  he 
foand  that  1^2S0th  part  of  iron  would  impart  equivalent  magnetic 
power  to  metallic  substances,  and  by  repeated  solution  and  eva* 
poration,  succeeded  in  removing  so  much  of  the  titanium  as  to 
discover,  in  the  edges  of  the  precipitate  by  tincture  of  galls>  the 
black  eolour  of  gallate  of  iron.  It  remains  a  question,  therefore, 
whether  the^e  cubes  of  titanium  are  properly  magnetic  them* 
selves,  or  whether  they  derive  their  magnetism  from  the  minute 
portion  of  iron  which  they  contain. 

An  Account  of  the  Effect  of  Mercurial  Vapours  on  the  Crew 
of  H.  M.  S.  Triumph,  in  the  year  1810;  by  William  Burnett, 
MD. :  communicated  by  Matthew  Baillie,  MD.  FRS. 

Contributions  towards  a  Natural  and  (Economical  History  of 
the  Cocoa-nut  Tree ;  by  \i.  Marshall,  Esq. :  communicated  by 
Sir  James  Macgregor,  Bart.  FRS. 

Oil  the  Diurnal  Variation  of  the  Horizontal  Needle,  when 
under  the  Influence  of  Magnets;  by  S.  H.  Christie,  Esq.  MA. 
Mem.  Cam.  Phil.  Soc.  and  of  the  Royal  Military  Academy: 
communicated  by  the  Presidents 

The  President  announped  «ome  alterations  jla  Ae  »tatut$»  /of 
New  Series^  \ou  \i,  f 
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the  Society  that  have  been  made  by  the  Council  in  their  recent 
revision  of  them ;  by  one  of  which,  the  meetings  of  the  Society 
w}ll  commence,  in  futare,  for  each  Session,  on  the  first  of  the  two 
Thursdays  preceding  the  Anniversary,  and  terminate  on  the 
third  Tbiirsday  in  Jmie. 

The  Society  then  adjourned  accordingly,  to  Thursday  the 
20th  of  November  next. 


A  paper  on  the  Compressibility  of  Water,  Air,  and  other 
Fluids ;  and  on  the  Crystallization  of  Liquids,  and  the  Lique- 
faction of  Aeriform  Fluids,  by  simple  pressure,  was  prepared 
by  Mr.  Perkins,  for  the  purpose  of  submitting  it  to  the 
Koyal  Society ;  but  it  was  accidentally  misplaced,  pre- 
viously to  the  last  meeting,  and  therefore  could  not  be  an» 
npunced  to  the  Society  with  the  other  papers.  It  contained, 
we  are  informed,  a  minute  description,  accompanied  with 
figures,  of  his  compressing  apparatus ;  a  diagram,  showing 
the  ratio  of  the  compressibility  of  water,  beginning  at  the  pres- 
sure of  10  atmospheres,  and  proceeding  regularly  to  that  of 
2000 ;  and  some  experiments  on  the  compression  of  atmospheric 
air,  which  appears  oy  them  to  follow  a  law  varying  from  that 
generally  assigned  to  it  by  philosophers.  Mr.  Perkins  intended 
to  announce,  also,  in  this  paper,  that  he  had  effected  the  lique- 
faction of  atmospheric  air,  and  other  gaseous  substances,  by  a 
Eressure  equal  to  that  of  about  1100  atmospheres  ;  and  that  he 
ad  succeeded  in  crystallizing  several  liquids,  by  simple  pres- 
sure. 

ASTRONOMICAL   SOCIETY. 

May  9. — At  this  meetingr,  a  paper  on  the  Mercurial  Compen- 
sation Pendulum,  by  Francis  Baily,  Esq.  FRS.  was  read,  but 
owing  to  its  length,  it  could  not  be  completed. 

June  13.— The  reading  of  Mr.  Baily's  paper  on  the  Mercurial 
Compensation  Pendulum  was  resumed  and  concluded.  It  con- 
tains an  account  of  many  experiments  made  to  determine  the 
rates  of  expansion  of  the  various  substances  used  in  the  construc- 
tion of  such  pendulums,  the  results  of  which  are  given  in  a 
tabular  form.  The  expansions  of  mercury,  as  given  by  different 
authors,  are  collected,  and  it  is  shown  that  none  of  them  can  be 
safely  applied  to  the  purposes  of  the  pendulum  without  ceitain 
modifications  which  are  pointed  out  in  this  paper.  The  princi* 
pies  of  the  Compensation  Pendulum  are  then  mvesitigated,  and 
a  formula  deduced  for  determining  the  height  of  the  quicksilver 
in  the  cylinder,  the  result  of  which  is  different  from  those  given 
by  preceding  writers  on  this  subject.  Mr.  Baily  then  points  out 
Bome  improvements  in  the  usual  mode  of  constructing  and  re<m* 
latine  pendulums,  which  appear  vei^  simple  and  efficacious ;  and 
coaelades  bis  paper  by  the  description  of  a  compensation  pendu- 
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lum^  of  great  chfeapness^  being  formed  of  wood  and  lead  alone, 
bu^  which,  he  states,  may  be  made  available  for  many  useful 
purposes. 
The  Society  then  adjourned  to  Friday  the  14th  of  NoTember 

nej^t. 


We  have  heard  with  pleasure  that  the  Council  has  awarded 
several  gold  and  silver  medals  to  be  presented  by  the  Society  at 
one  of  its  future  meetings  to  some  of  the  continent^  astrono- 
mers, for  their  discoveries ;  and  n  gold  medal  to  Mr.  Babbage,  a& 
a  token  of  their  high  estimation  of  his  invaluable  invention  of 
applying  machinery  to  the  computation  of  astronomical  and 
mathematical  tables.  As  soon  as  we  receive  correct  information, 
we  shall  lay  the  particular^}  of  these  honorary  tokens  before  our 
readers. 

MEIXICO-BOTANICAL    SOCIETY    OF    LONDON. 

April  25.-— A  paper,  on  the  Essential  Oil  of  Bitter  Alttionds, 
was  read,  by  Mr.  Frost,  and  Experiments  were  made  (before  the 
Society)  on  Animals  with  the  Oil. 

At  this  meeting  a  paper  was  also  read,  on  Atropa  Belladonna. 

May  9. — Mr.  trost  delivered  a  lecture  on  Stalagmitis  Cambo- 
gioides,  and  Acorns  Calamus. 

A  paper  was  also  read  from  P.  J.  Brown,  Esq.  Corresponding 
Member  of  the  Society,  on  several  Medicinal  Plants  used  by 
Swiss  Practitioners. 
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Article  XIV. 

SCIENTIFIC    INTELLIGENCE,   AND    NOTICES    OF    SUBJECTS 

CONNECTED    WITH    SCIENCE. 

I.  Letter Jrom  Mr.  Faraday^  respecting  the  Historical  Sketch  of  Elec* 

tromagnetism  published  in  the  Annals, 

(To  the  Editor  of  the  AnnaU  of  Philosophfj, ) 

DEAR  SIR, 

'  You  did  rtie  the  favour  to  insert  in  the  second  and  third  volume  of 
the  Annals  of  Philosophy,  a  paper  which  I  had  written,  entitled,  **  A 
Historical  Sketch  of  filectromagnetism.''  To  that  paper,  the  initial  of 
myCitrtstifm  'name  only  was  affixed.  Wi:$hiDg  now,  for  reasons  Vvhich 
will  shortly  be  made  public,  to  acknowledge  myself  as  the  author  of  it, 
I  will  thank  you  to  insert  this  letter  in  the  Annals  as  an  assent  on  your 
part  to  the  correctness  of  the  statement  which  it  contains. 

I  remain^  dear  Sir,  yours,  very  truly, 

M,  Fabaday. 
f2 
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If.  Diurnal  Variation  of  the  Magnetic  Needle. 

We  understand  that  Mr.  Christie  has  continued  to  pursue  his  inqui- 
ries on  this  8ubject»  as  noticed  in  our  report  of  Mr.  Barlow's  paper, 
and  that  he  has  been  led  to  conclude  from  them,  that  it  is  the  calorific 
and  not  the  colorific  rays  that  produce  the  change  in  question.  He 
has  found  that  a  change  of  temperature  in  his  opposing  magnets,  to  the 
amount  of  one  degree  onIy»  will  produce  a  change  of  nearly  a  degj^ee 
in  the  direction  or  the  needle.  He  showed  by  the  most  satisfactory- 
experiments,  before  Professors  Oersted  and  Barlow^  that  the  mere 
change  of  beat  produced  by  applying  his  hand  to  the  magnet,  when 
the  needle  was  thus  nicely  adjusted,  caused  a  deviation  to  the  amount 
of  between  two  and  three  degrees. 

Mr.  Christie  has  communicated  the  first  part  of  his  experiments  to 
the  Royal  Society,  as  announced  in  our  report  of  the  final  proceedings 
of  that  body  for  the  present  Session. 

lU.  Frauds  and  Lnperfecfions  in  Paper^making. 

In  order  to  increase  the  weight  of  printing  papers,  some  manufactu- 
rers are  in  the  habit  of  mixing  sulpliate  of  lime  or  gypsum  with  the 
rags  to  a  great  extent.  I  have  been  informed  by  authority,  upon  which 
I  place  great  reliance,  that  some  paper  contains  more  than  one-fourth 
of  its  weight  of  gypsum ;  and  I  lately  examined  a  sample  which  had  the 
appearance  of  a  good  paper  that  contained  about  12  per  cent. 

rhe  mode  of  detecting  this  fraud  is  extremely  simple ;  Burn  100 

f  rains,  or  any  given  weight  of  the  paper  in  a  platina,  or  earthern  cruci- 
le,  and  continue  the  heat  until  the  residuum  becomes  white,  which 
it  will  readily  do  if  the  paper  is  mixed  with  gypsum.  It  is  certainly  true 
that  all  paper  contains  a  small  quantity  of  incombustible  matter  derived 
from  accidental  impurities,  but  it  does  not  amount  to  more  than  about 
one  per  cent. ;  the  weight  then  will  indicate  the  extent  of  the  fraud. 

With  respect  to  the  imperfection  of  paper,  I  allude  to  the  slovenly 
mode  in  which  the  bleaching  by  means  of  chlorine  or  oxymuriatic  acid 
i^  efiected.  -This,  after  it$  operation,  is  frequently  lefl  in  such  quan- 
tity in  the  paper  .that  it  may  be  readily  detected  by  the  smell.  Some- 
time since,  a  button-maker  in  Birmingham,  who  had  manufacti^red  the 
buttons  in  the  Usual  way,  was  surprised  to  find  that  after  being  a  short 
time  kept,  they  were  so  tarnished  as  to  be  unsaleable;  on  searching  for  the 
cause,  he  found  that  it  was  derived  from  the  action  of  the  chlorine 
which  had  been  left  in  the  paper  to  such  an  extent  as  to  act  upon  the 
metallic  buttons. — Edit. 

.  IV.  Boiling  Spring  of  MUo. 

The  14tb  volume  of  the  Jnnals,  p.  279  contains  an  analysis  of  the 
water  of  the  boiling  springs  of  Milo ;  but  this  island  is  there  incorrectly 
called  Milto.  For  this  correction  I  am  indebted  to  the  Rev.  Mr. 
Holme,  of  Cambridge,  by  whom  the  water  was  supi^ied  for  analvsis. 
^EdH.  ^ 

V.  Crystals  formed  in  Solution  of  Cyanogen. 

M.  Vauquelin  obser\ed  that  a  strong  solution  of  cyanogen  which  he 
kept  in  his  laboratory  during  the  winter,  became  in  about  four  months  of 
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A  light  timber  eoldur,  and  deposited  crystals  of  aii  orange-yello^  colour, 
the  quatititv  of  which  Inci'eased  for  some  time.  The  solution  in  which 
they  were  formed  was  examined ;  it  had  a  strong  fitiiell  of  hydrocyatiic 
acidy  and  was  alkaline;  it  gave' a  bluish-^een  precipitate  with  sulphatef 
of  iron,  which  a  drop  of  sulphuric  acid  immediately  rendered  blue. 
From  these  effects,  M.  Vauquelin  concludes,  that  the  solution  of  cya« 
nogen  was  converted  into  hydrocyanate  of  ammonia. 

The  crystals  obtained  were  dendritical,  and  had  no  particular  smeli 
or  taste;  they  were  nearly  insoluble  in  water;  solution  of  potash  did 
not  disehgage  any  thing ;  it  did  not  dissolve  them;  lior  did  tne  hilxturd 
give  any  blue  precipitate  with  sulphate  of  iron.  Wh^tt  fie^^d  ill  k 
tube  into  which  a  piec6  of  paper  was  introduced  moistened  with  sul* 
phate  of  iron,  the  paper  became  blue,  and  there  was  a  strong  smell  Of 
hydrocyanate  of  ammonia.  M.  Vauquelin  thinks  it  probable,  that  in 
this  casC)  the  carbon  which  i&  usually  deposited  from  cyttHogen  during 
decomposition,  had  combined  with  a  portion  of  the  undecompdfted 
cyanogen,  and  thus  become  insoluble,  and  precipitating  slowly,  it 
had  time  to  combine  i;Hth  a  small  quantity  of  water,  and  a$sumb  the 
drystalliniii  form.  M.  Vauquelin  proposes  to  call  this  substanee  ^* 
(yafiogen  6t  prbtocyanogen, — (Annales  de  Chimieetde  Physique.) 

VI.  Preparation  of  Iodide  qfPoiamum. 

M.  Caillot  suggests  the  following  method  of  preparing  this  cbm- 
pound: — Hydriodate  of  iron  is  first  foriped,  and  (hen  decomposed  by 
carbonate  of  potash ;  for ,  this  purpose  he  takes  four  parts  of  iodine^ 
two  of  bright  iron  filings,  and  about  twenty  of  water.  These  three 
substances  are  to  be  put  in  a  gla^  or  porcelain  capsule,  The  mixture 
is  to  be  stirred  until  the  liquor  which  sopn  becomes  of  a  deejp-browa 
colour,  is  rendered  colourless ;  the  liquor  is  then  made  to  bou,  an^l  a 
solution  of  subcarbonate  of  potash  is  to  be  added  until  precipitation 
ceases;  or  a  small  excess  of  the  alkali  may  be  used,  and  saturated  with, 
hydriodic  acid  after  filtration.  The  residuum  is  to  be  washed  till  it 
ceases  to  afford  a  precipitate  on  the.  addition  of  permuriate  of  mercury: 
the  filtered  liquors  being  then  mixed,  the  whole  is  to  be  evaporated  till 
a  peUicIe  appears* 

.  The  same  process  may  be  employed  for  preparing  the  iodides  of  so- 
dium, magnesium,  calcium,  &c.  The  iodides  of  mercury  may  also  be 
grepared  by  decomposing  the  protonitrate  and  permuriate  of  mercury 
y  means  of  hydriodate  of  iron,  which,  as  just  shown,  may  be  formed 
extemporaneously.— (Annales  de  Chimieet  de  Physique.) 

VII.  BuUer. 

M.  Chevreul  has  lately  subjected  the  butter  of  cows'  milk  to  exami- 
nation.     He  finds  that  100  parts  of  fresh  butter  consist  of 

Pure  butter 8375 

Butter-milk 16*25 

From  numerous  experiments,  M.  Chevreul  concludes  that  there  exist 
in  the  oil  of  butter  at  least  two  fluid  substances,  one  of  which  is  soluble 
in  all  proportions'in  cold  alcohol,  does  not  possess  acid  properties,  and 
gives  by  saponification  some  sweet  principle,  bu^iric,  caproic,  capric. 
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margaric,  and  oleic  acids.  M.  Chevrenl  has  given  tbia-  oil  the  name  of 
huteriiit  because  it  contains  the  butiric  add  (or  its  elements)*  to  which 
butter  owes  its  odour.  The  other  fluid  substance  has  the  properties  of 
olein.«— ( Ann.  de  Chimieet  de  Physique*) 

YIII.  Carbonate  of  Magnesia  in  the  Urinary  Ckdctdi  of  Herbivorous  ^ 

Animals* 

M.  Lassatgne  remarks,  that  but  few  of  those  chemists  who  hare 
CKamined  the  urinary  calculi  of  herbivorous  animals  have  mentioned' 
carbonate  of  magnesia  as  one  of  their  constituents ;  but  MM.  Wurser, 
John,  and  Stromejer,  have  discovered  its  existence ;  the  two  first  in 
the  urinary  calculus  of  the  horse>  and  the  last  on  a  calculus  taken  from 
a  cow. 

The  results  of  M.  Ctievreul's  analysis  of  the  urine  of  the  horse,  which 
he  found  to  contain  carbonate  of  magnesia,  induced  M.  Lassaigne  to 
eouunine  the  urinary  concretions  of  the^ame  animal;  in  which  he  rea« 
dily  discovered  it,  as  well  as  in  those  of  the  ox  and  the  cow.<  By  treat* 
ing  these  calculi  with  sulphuric  acid,  sulphate  of  lime  was  principally 
formed,  but  by  subsequent  iterations  magnesia  was  procured.    The 

auanti^  of  carbonate  of  magnesia  is  small,  forming  only  the  I50th  to 
le  sooth  of  the  weight  of  the  calculus.— (  Ann.  de  Chimie  et  de  Fhys.) 

IX.  Safety  of  Steam  Engines, 

M.  Dupin  lately  read  to  the  Academy  of  Sciences^  the  conclusion 
of  the  report  which  he  drew  up  in  the  name  of  a  commission*  to  consi* 
der  the  employment  of  low  and  high  pressure  steam-engines,  prmci* 
pally  with  regard  to  the  safety  of  the  public.  The  commissioners  were 
MM.  Laplaoe,  Prony,  Ampere,  Girard,  and  Dupin.  M.  Gay-Lu6sac» 
whose  opinioiis  diffisred  in  many  respects  from  those  adopted  in  the 
Report,  requested  permission  to  withdraw  from  the  comnussion. 

The  recommendatimis  adopted  by  the  majority  of  the  Academy 
were: 

1.  To  have  two  safety  valves  adapted  to  the  boiler;  one  of  these 
valves  being  so  placsed  as  not  to  be  altered  by  the  workman  who  has 
the  direction  of  the  8team*engine.  The  other  valve  to  be  under  bis 
controul,  since  he  may  have  occasion  to  diminish  the  pressure, 
whereas  he  would  attempt  in  vain  to  increase  it,  because  the  valve 
which  he  could  not  alter  would  suffer  the  vapour  to  escape. 

2.  It  is  proposed  to  prove  the  strength  of  all  the  boilers  by  means  of 
the  hydraulic  press,  by  causing  them  to  withstand  a  pressure  four  or  five 
times  greater  than  they  would  be  required  for  the  usual  working  of  the 
machine,  as  well  as  that  this  pressure  should  be  limited  to  four  atmo- 
spheres. And  also  that  the  proof  pressure  should  as  many  times 
exceed  that  of  the  usual  working  pressure  of  the  machine,  as  the  latter 
does  that  of  the  atmosphere. 

5.  Every  manufacturer  of  steam-engines  should  be  compelled  to 
declare  his  method  of  proof,  and  every  circumstance  which  would  tend 
to  guarantee  the  solidity  and  safety  of  the  machine,  especially  of  tlie 
boiler  and  its  appurtenances.  The  manufacturer  ought.also  to  acquaint 
those  in  authority  as  well  as  the  public,  with  the  pressure  under  which 
these  machines  ought  to  work. 

4.  The  boilers  of  those  steani -engines  which  are  near  any  house,  to 
be  surrounded  with  a  wall,  provided  the^  engines  are  sufficiently  power- 


All  16  ease  4^  tfceitoft  to  dentroy  the  pariitioD  wall  betnreea  ttie  liQUse 
and  the  establishment  which  contains  the  steam-eagiQe. 

The  conamission  ako  propotes  that  an  exact  accocmt  should  be  .kepi 
by  authority  of  all  the  accidents  which  happen  to  steannen^nes  of 
every  construction,  and  to  publish  this  statenient,  mentioning  the 
causes  and  effects  of  such  events,  the  name  of  the  manufactaircr  ofthQ 
steam-engine,  and  this  (they  observe)  is  the  most  efficacious  o(  all 
laethods  to  prevent  the  misfortunes  which  result  from  the  use  of  steam* 
enginesi  whether  of  low,  middling,  or  high  pressure.— *(  Ann,  de  Chtin^ 

X.  On  the  Phosphaiet  of  Lead.    By  N.  J.  Winch,  Esq.  Hon..  MGS, 

(To  the  Editor  of  the  Annals  of  PhMosophy,) 

a 

.  SIR,  Ncxecastk'Ujpon'Tyne^Juu,  23,  183^ 

Fvorn  an  itinerant  dealer,  who  collects  minerals  at  the  lead  hilis  iit 
Scotland,  I  lately  procured  a  variety  of  the  phosphate  of  lead,  which  I 
sui^ct  is  not  described  in  an^  of  our  mineralogical  arrangements,  or 
sdentific  journals.  The  ore  in  question  is  of  as  bright  aind  deep  an 
orange*  red  colour  as  the  chromate  of-  lead,  and  consists  of  groups-  of 
ample  six-sided  prismatic  crystals,  from  an  eighth  to  a  quarter  of  ^^ 
inch  in  length,  filling  cavities  in  pale*yellow  crystalline  phosphate  of 
lead.  The  crystals  are  brittle,  possess  an  adamantine  lustre,  and  are 
accompanied  by  grey,  white,  and  lemon-coloured  carbonates  of  lead, 
together  with  galena.  Placed  on  charcoal  before  the  reducing  flame 
of  the  blowpipe,  it  decrepitates,  and  immediately  becomes  nearly 
black ;  then  easily  fuses  into  a  pale-grey  enamel.  On  borax  being 
added,  it  melts  with  effervescence,  and  the  glass  formed  is  of  a  yellow- 
ish milky  hue  while  cooling,  but  transparent  and  colourless  when  quite 
coldf^  with  air  bubbles  and  globules  of  lead  dispersed  through  it.  Here 
it  may  not  be  amiss  to  mention  the  results  obtained  by  means  of  the 
blowpipe  by  some  of  the  most  able  writers  on  mineralogy,  on*  testing 
this  ore.  Brongniart^  at  p.  201,  vol.  ii.  says,  *' Le  plomb  phosphate 
ne  fait  aucune  effervescence  dans  les  acides,  et  se  fond  au  chalumeau 
sor  le  clmrbon  en  un  globule  qui  prend  un  sur&ce  polyedrique  en  si 
figeant.  II  n'est  point  reductible  en  piomb  sans  Paddition  d'un  peu 
potasse  et  de  charbon."  Berzelius  on  the  Blowpipe,  at  p.  158, 
observes,  '*  Phosphate  of  lead  alone  on  charcoal  fuses  in  the  exterior 
flame;  the  globule  crystallizes ;  and,  after  cooling,  has '^  dark  colour* 
In  Uie  interior  flame,  it  exhales  the  vapour  of  lead,  the  flame  assumes  a 
bluish  colour,  and  the  globule  on  cooling  forms  crystab  with  broad 
facets  inclining  to  pearly  whiteness.  At  the  moment  it  crystallizes,  a 
gleam  of  ignition  may  he  perceived  in  the  globule.  With  borax,  it 
behaves  like  oxide  of  lead."  Phillips's  account  of  this  process,  at 
p.  256,  is  as  follows:  **  Before  the  blowpipe  on  charcoal,  phosphate  of 
lead  usually  decrepitates ;  then  melts,  and  on  cooling  forms  a  polye- 
dral  globule,  the  faces  of  whicli  present  concentric  polygons.  If  this 
globoie  be  pulverized  and  mixed  with  borax,  and  again  heated,  a  milk- 
wlHte  enamel  is  the  first  result.  On  the  continuance  of  the  heat,  the 
globule  efiervesces,  and  at  length  becomes  perfectly  transparent,  the 
lower  part  of  it  being  studded  with  metallic  lead."  In  the  third  edi- 
tion of  Jameson's  Mineralogy,  vol.  ii.  p.  372,  the  same  account  is 
given;  but  in  the  second  edition,  vol.  ii.  p.  368^  that  author  observes, 
<*  I5efore  the  blowpipe,  phos{Aa(e  of  lead  does  not  fly  into  piecesj  but 
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Mcom^  Willie/  and  tiibfts  veiy  eailljr  hitd  ft  gf^yMl  ^loHuId,  Iftft  irilH- 
out  being  reduced  eren  with  charcoal.  From  tn j  own  ekperiiiKtitb^  I 
hare  foiind,  1.  That  orange-red  phosphate  of  lead  behaves  in  some 
res{)dcts  differently  from  au  the  varieties  tested  by  ihese  eminent  wri«- 
ters.  2.  That  minute  green  crystals  from  Suvside  lead  mine  in  Nither- 
<da]0,  Ydrkshire,  gave  the  same  results  as  detailed  by  Berzelius  and 
Brohgniarty  but  more  particularly  by  Phillips.  S.  That  opaque  pea- 
^een  bbtryoidal  phospnate  from  Germany,  and  pale-yellow  n-om  the 
lead  hill  mines,  in  the  reducing  flame  first  became  white»  and  on  a 
stronger  heat  being  applied,  melted  into  a  grey  opaque  globule.  With 
the  addition  of  borax,  it  effervesced,  burned,  and  was  at  length  reduced 
into  a  glass,  milky  while  cooling,  but  transparent  when  cold,  and  con- 
taining small  globules  of  lead.  Thus  it  appears,  that  the  crystallized 
and  botryoidal,  the  orange«red,  pale-yellow,  and  green  phosphates  of 
lead,  are  variously  affected  by  the  action  i)f  fire^  which  leads  to  the 
fconclusidn  tliat  different  ingredients,  as  well  as  ingredients  in  very 
different  proportions,  must  enter  into  the  composition  of  the  several 
varieties  of  this  ore ;  and  in  its  description,  it  is  not  sufficient  to  men^ 
tion  how  any  ungh  variety  behaves  under  the  influence  of  the  blow- 
pipe. I  renraib,  Sir,  your  obedient  servant, 

N,  J.  WlHCH. 

JLL  Machireite^  or  FluO'Silicafe  ofMagnesia^  a  new  Mineral  Species Jwni 

New  Jersey, 

lliis  mineral  was  discovered,  several  years  ago,  near  Sparta,  in 
Sussex  County,  New  Jersey,  by  the  late  Dr.  Bruce.  It  was  at  first 
supposep  to  be  sphcne;  but  subsequent  investigations  led  to  its  being 
ranked  mth  conaroditey  a  mineral  discovered  in  Sweden,  and  analyzed 
by  M.  d'Ohsspni  whose  results,  confirmed  by  Berzelius,  were  as 
follows : 

Silica ,i .^8-00 

Magnesia *,.••••   54*'0O 

Oxide  of  iron . .  # 5'1 

Alumina 1  '5 

Potassa 0-86 

Manganese. Trace 

Loss i ,  •     0  5i 

10000 

The  new  mineral,  however,  though  it  resembles  condrodite  in  exter- 
nal characters,  differs  essentially  from  it  In  chemical  composition,  as 
was  proved  from  ftn  analysis,  which  appears  to  have  been  made  with 
care  and  skill,  by  Mr.  Henry  Seybert,  of  Philadelphia. 

Though  the  pulverized  mineral  gives  no  indication  of  fluoric  acid, 
when  acted  upon  by  an  excess  of  heatfed  sulphuric  acid,  and  though 
other  pro/cesses  failed  to  detdct  it,  yet  fluoric  acid  wiis  distinctly  traced 
in  the  silica,  remaining  after  the  calcined  mineral  had  been  first 
boiled  with  nitrorouriatic  acid  (which  Converted  it  into  a  jelly),  and 
then  heated  with  water  Acidulated  with  muriatic  acid.  The  silica,  thus 
obtained,  feffervesced  violently  with  sulphuric  acid,  and  gave  fluosilicie 
acid  in  abundance,  dlaenpged,  it  should  appear,  froni  the  insoluble 
cothpoundofpotassa,  silica,  and  fltioric  acid,  described  by  Gay>-ljus*ic 


and  •t%^Afil. '  the  cdflstitu^  of  theibiixbral  wer^  aet^ihi^M.tb  V^ 
as  follonrs : 

Water..,.* ;..•..;,.,.&  1*000 

Fluoricadd^,,..  ik».ui.* 4086 

Silictf .;.*...-.;,.. .,..^i.,. ^  32*666         - 

Peroxide  of  ifcm *;*;..•.  2*389 

Magnesia. •••• i.,;  54*000 

Fotassa. . . ; ;•*...,  2»M)8 

.'   Loss..  ..i .  ••A.ti  ^.t  A  4« ..^^,4  S'807 

lOO-OOO.  .  . 

(Silliman's  American  JouniaJjToL  t.  {if.  9^  ' 

XII.  ComhudioH  of  a  Slreafn  of  Hydrogen  (jak  under  Pattr.  '^^ 

Mr.  Thomas  Skidmore^  of  New  Tork»  has  discpv^red  that  if  the 
flame  produced  by  the  combustion  bf  hydrogen  gas^  issiiing  in  ^oiabi- 
nation  with  oxygen  from  th&  compound  blowpipe  of  Of.  Hafe,  bfe 
plunged  belo^  the  surftCce  of  water,  it  contihues  Hotwithstan^ti^  itk 
submersion  in,  ahd  actual  contact  Ivith,  that  fluid,  to  Biiriu  apparently 
with  the  same  splendour  as  it  does  in  the  common  air.  Tne  only  dis^ 
coverable  difference  is,  that  when  the  flame  burns  into  wtfter,  it  seems, 
if  the  expression  may  be  allowed,  to  conglobate  its  figure;  whereas  m 
the  air,  it  assumes  the  shape  of  a  long  slender  conical  pencil.  Care  m 
required  that  the  flattie  be  introducea  slowly  and  jgently  into  thfe  Writer, 
id  order  to  avoid  the  recession  of  the  flame  into  the  interior  of  th^  tijb^y 
at  jU  flr^  entrance,  which  is  apt  to  take  place  If  suddenly  immersed. 
To  obviate  this  evil  mbre  effectually,  tubes  of  a  fine  capillary  bbfeara 
b^t  Adapted.  .  '    ^ 

When  a  piece  df  cork  or  piiie  teood  was  ap(}lied  to  the  submersM 
gaseous  flame,  it  gave  oiit  a  brilliant  light,  ana  this  appearance  conti- 
nued till  the  recession  took  jplace,  which,  in  sothe  instances,,  might  b^ 
for  a  minute  or  two.  Small  pieces  of  copper  wire,  l-40th  of  anitich 
diameter,  became  red-hot  when  exposed  to  the  flame  under  watet*  In 
full  day -light.  The  discoverer  of  this  property  of  the  flame  of  the 
compomid  blowpipe  suggests  its  application  to  the  purpose  of  a  iub^ 
niarine  instrument  of  naval  warfare,  and  thinks  there  are  no  difficulties 
in  the  waj  of  its  being  so  employed  that  may  not  be  easily  overcotne. 
'-—(American  Journal.) 

.  XIII.  Fusion  and  Volatilization  of  Charcoal, 

The  fusion  and  evaporation  of  charcoal  has  been  effected  in  America 
with  the  assistance  of  Dr.  Hare's  galvanic  defl^grator.  Prof.  Griscom, 
of  New  York,  describes  the  experiment  in  the  following  terms:  "  With 
a  deflagratdr,  of  considerable  size  and  in  good  order,  the^e  experi- 
ments are,  in  fact,  extremely  easy  ;  and  with  well  prepared  charcoal 
ifrill  never  fail  in  a  single  instarice.  The  surface  of  the  fused  charcoal 
iS'  brilliant,  with  a  metallic  and  frequently  iridescent  lustte.  Upon  the 
^Bl<;i^t'o1i  tiie  copper  side,  there  is  no  appearance  of  fusion,  but  a 
'**'**"'  cavity  extremely  well  defined,  with  the  proper  fibrous 
»^ranpe  of  charcoal ;  every  thing  indicating  that  the 
';^d  from  this  pole,  and  transferred  to  the  other.  It 
^^stat^  of  vapouTi  to  be  a^cumulaied  oi  condensed 
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on Iht positive polet  and  then  tomidjargo fiuioii by  iotem^kt^^i  ^  In 
about  tmee  seconds,  a  decisive  result  is  obtained. 

Oharcoal,  which  has  been  thus  fused,  is  found  to  have  acquired  a 
great  increase  of  specific  gravity..  •  It  sioks  readily  in  strong  sldphuvic 
add,  though  common  charcoal  floats'  readily  in  water  with  at  least 
half  its  volume  out.  It  is  rend^ed  also  very  diflicult  of  combustion^ 
but  may  be  burned  avtray,  leaving  no  residuum  if  heated  by  a  powerful 
lens  in  a  vessel  over  mercury  filled  with  oxygen  gas.  The  gas  produced 
was  ascertained  to  be  pure  carbonic  acid.  Strong  sulphuric  acid  may 
be  boiled  without  eflSect  on  charcoal  which  has  been  fused.  Even  the 
strongest  nitric  acid  in  the  cold  does  not  act  upon  it,  and  at  a  boiling 
temperature,  die  action  is  very  slight,  and  ceases  the  moment  the  heat 
is  withdrawn.— (American  Journal.) 

XIV.  Alteration  of  ihejreezing  Point  of  Thermometers  by  hang  long 

kept. 

It  is  asserted  (Annales  de  Chimie  et  de  Physique,  Nov.  1822» 
p,  330),  that  a  thermometer  on  which  the  freezing  point  has  been 
exactly  marked,  becomes  incorrect  in  process  of  time,  at  the  end  of  a 
year  ror  example,  and  indicates,  when  plunged  into  melting  ice,  a 
temperature  a  little  above  freezing,  as  if  the  bulb  had  become  smaller. 
This  fact,  orisinally  observed  b^  Bellani,  of  Monza,  in  the  Milanese, 
was  confirmed  by  rictet*s  experiments  in  six  different  thermometers. 
In  one  of  these,  made  40  years  ago,  the  freezing  point  had  risen  to 
.  Hh  0*1  centigrade.  M.  Flaugergues,  the  astronomer,  aAer  satisfyinir 
himself  of  the  fact,  has  endeavoured  to  assign  a  reason  for  it  in  the  aimi- 
nishing  elasticity  of  the  glass  of  the  thermometric  ball,  which,  like  all 
other  springs,  loses  its  force  by  being  kept  long  in  a  state  of  tension." 

A  correspondent  of  the  Editor  of  this  journal  has  been  induced,  by 
the  foregoing  notice,  to  examine  several  thermometers  which  he  has  had 
for  many  years;  but  has  not  been  able  to  discover  the. deviation  above 
remarked.  Two  of  these,  made  by  Crichton,  of  Glasgow,  having  very 
small  cylindroidal  bulbs,  have  been  in  his  possession  nearly  twenty  years. 
In  these,  the  freezing  point  is  marked  by  a  file  on  the  stem,  and  when 
plunged  into  thawing  snow,  not  the  smsLUest  change  is  observable  in  the 
height  at  which  the  mercury  now  stands.  In  one  or  two  others,  out  of 
ten  which  were  examined,  there  did  appear  a  little  deviation  from  the 
freezing  point  marked  upon  them;  but  they  had  not  been  constructed 
by  makers  of  any  eminence,  and  had  probably  been  inaccurate  from 
the  first.  ^  The  change,  therefore,  though  scarcely  to  be  questioned  on 
such  testimony,  appears  not  to  be  universal. 

XV.  Excrement  of  the  Bda. 

Prof.  Psaff  found  that  the  fresh  solid  excrement  of  the  boa  is  insolu- 
ble in  cold  water,  but  dissolved  by  about  800  times  its  weight  of  boil« 
ing  water.  The  greater  part  of  what  is  dissolved  is  deposited  as  tlie 
water  cools,  and  this  deposit  is  partly  pulverulent,  and  partly  on  fine 
shining  scales,  circumstances  which  characterise  uric  acid. 

WiA  nitric  acid,  the  general  phenomena  exhibited  by  uric  acid  were 
also  produced,  but  the  Professor  observed,  that  when  evaporated  with 
nitric  acid  to  a  certain  point,  and  before  purpuric  acid  is  formed,  the 
solutioa  deposits  a  considerable  quantity  of  crystallized  nitrate  of 
ammoinia «  afWr  the  first  portion  pf  crystals  wer^  separated  by  evaporat- 
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ing  thf  floiutioDf  t  fiirther  quantity  was  olHained  t  ynixw  after  thb,-  the> 
soTutioa  was  evaporated  to  dryncssy  no  purpuric  acid  was  obtained ; 
but«  on  the  contrary,  if  the  solntion  in  nitric  acid  be  immediately  eva« 
|k>rated  to  dryness,  purpuric  acid  is  formed. 

The  excrement  of  the  boa  contains  ammonia,  and  in  so  great  excess 
that  it  may  be  considered  as  a  suburate  of  ammonia ;  when  distilled 
with  a  wedc  solution  of  potash,  water  containing  ammonia  is  condensed 
in  the  receiver ;  when  the  experiment  was  repeated  with  mric  acid,  no 
ammonia  was  obtained.  When  the  excrement  is  burnt,  the  ashes  are 
found  to  contain  oxide  of  iron  and  carbonate  of  lime,  but  no  phosphate 
of  lime. — (Schweigger's  Journal.) 

XVI.  Heliotrope. 

According  to  Dr.  Brandes  and  Fimhaber,  the  heliotrope  is  com- 
posed of 

SUica.. '. 96-25 

Protoxide  of  iron •  •  1*2.5 

Alumina 0-86 

Water 105 

99-41 

It,  therefore,  resembles  chalcedony  on  silica  being  slightly  mixed 
with  other  bodies.^  (Ibid.) 

XVI.  Carbonate  of  Magnesia  and  Iron,  Sfc. 

Prof.  Walmstadt,  of  Upsal,  has  analysed  carbonate  of  magnesia  from 
Hartzi  containing  the  carbonates  of  iron  and  manganese.  The  texture 
of  this  mineral  is  foliated,  and  its  primary  form  is  a  rhomboid  of 
108^  15^  differing  of  course  still  more  from  calcareous  spar  than  rhomb 
spar.     The  results  of  the  analysis  were :  ' 

Carbonate  of  magnesia 84*36 

Carbonate  of  iron 10*02 

Carbonate  of  manganese 3*19 

Silica .' 0-30 

Water 051 

Loss,  and  a  substance  destructible 

byfire.. 1-62 


M 


10000 

(Ibid.) 

XVII.  On  the  Absence  of  Carbonic  Acid  in  tlie  Atmosphere  over  the  Sea 

M.  Vogel  found  that  atmospheric  air  taken  over  the  sea  half  a  mile 
from  the  sea-shore  off  Doberan,  contained  so  little  carbonic  acid,  that 
a  solution  of  pure  barytes  was  hardly  made  turbid  by  it ;  while  the 
same  bulk  of  air  taken  on  shore  produced  a  considerable  quantity  of 
carbonate  .of  barytes. 

M.  Vogel  repeated  these  experiments  in  1822  in  rhe  Channel,  two 
leagues  from  Dieppe,  where  he  emptied  a  large  bottle  with  distilled 
water,  and  tried  the  airafterwnrds  with  a  solution  of  pure  barytes,  which 
became  so  little  turbid  that  it  hardly  could  be  perceived ;  when  the  ex* 
l)erimeni  was  repeated  on  shore,  thesolution  of  barytesbecame  extremely 
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turbid.  M.  Vosel  adds,  this  may  Easily  be  conceived  as  the  anitnsl 
substances ;  altliough  thej  ebsily  putrify  and  form  carbonic  acid,  can- 
lioc  C(^mmutiicate  it  to  the  air,  because  the  sea-water  absorbs  it. 

XVIII.  Hydmdufe  nfCnrhon. 

According  to  M,  Serrulas,  hydriodide  of  carhon  may  be  plentiftilly 
obtained  by  merely  treat^ing  a  solution  of  iodine  in  alcohol,  with  one  of 
caustic  soda  or  potash  in  the  same  fluid.— >(  Ann.  de  Chimie.) 


Articlb  XV» 

NEW  SCIENTIFIC  BOOKS. 


PREPARfNO  FOR  PUBtfCAllOlV. 

Mr.  W.  West,  of  Leeds,  is  about  to  publish  in  a  separate  form,  with 
additions,  his  Analysis  of  the  New  Sulphur  Spring  at  Harrogate. 

Sabsean  Researches ;  in  a  Series  of  Essays  addressed  to  distinguished 
Antiquaries^  and  including  the  Substance  of  a  Course  of  Lectures  deli- 
vered at  the  Royal  Institution,  on  the  Engfared  Hieroglyj^ics  of 
Chaldaea,  Egypt,  and  Canaan.  By  John  Landseer,  FSA.  &c.  lllhs- 
trated  by  Engravings  of  Babylonian  Cylinders,  and  other  inedited 
Monuments  of  Antiquity. 

Sir  John  Malcolm  is  preparing  for  the  press,  a  Memoir  of  Central 
India,  with  the  History,  and  copious  Illustrations  of  the  past  and  pre- 
sent State,  of  that  Country,  and  an  original  Map. 

A  tactical  Treatise  on  the  yarious  Methods  of  Heating  Buildings 
by  Steam,  Hot  Air,  Stoves,  and  open  Fires ;  with  explanatory  En- 
gravings. 

Elements  of  a  new  Arithmetical  Notation,  in  some  respect  analogous 
to  that  of  Decimals,  by  which  Expressions  producing  a  great  Variety 
of  Infinite  Series  may  be  obtained. 


JOST  FUBLfSHXai. 


The  Encyclopaedia  MetropoUtana,  Part  IX.  containing,  under  the 
class  of  the  mixed  and  applied  Sciences,  the  completion  of  the  article 
on  Physical  Astronomy. 

Part  L  of  the  16th  volume  of  The  Edinburgh  Encyclopaedia,  con- 
ducted by  Dr.  Brewster,  in  which,  among  other  artides,  are,  Orkney 
Islands,  Ornithology,  Paper-making,  Parallax,  ParaUel  Roads,  Partial 
Differences,  Patents,  Pearl  Fbhery,  and  Pendulum.  With  14  Engrav- 
ings from  original  Drawings.     \U  5s, 

Sylva  Flonfera,  the  Shrubbery ;  containing  an  Historical  and  Bota- 
nicid  Account  of  the  Flowering,  Shrubs,  and  Trees,  which  now  orna- 
ment the  Shrubbery,  the  Park,  and  Rural  Scenes  in  general;  with 
Observations  on  the  Formation  of  ornamental  Plantations,  andpictu- 
reaque  Scenery.    2  Vols.  8vo.    Ik  Is,  Boards. 
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NEW  PATENTS.  ; 

G.  E.  Harpur  and  H.  Bay1i3»  of  Weedon,  NbrthamptOKiehirei  ei^gi- 
neers;  for  a  method  of  impelling  machinery.— March  18.    ' 

ft.  Badwell,  the  younger,  of  Leek,  Staffordshire,  silk-maf^ufacfuren 
for  certain  improvementg  in  the  throwing,  twisting,  or  spinning  f>f 
sewing-silk,  Organzine,  Bergam,  and  such  other  descriptions  of  silk  a^ 
the  s^d  improveinents  may  be  applicable  to. — March  18. 

H.  H.  i^rice,  of  Neath  Abbey,  Glamorganshire,  engineer,  being  6pO 
of  the  people  called  Quakers,  for  an  apparatus  for  giving  incref)se^ 
effect  to  paddles,  used  in  steam  vessels,  applicable  to  rotary  iqovements, 
by  which  they  are  generally  worked. — March  18. 

W.  Crighton  and  J.  Crighton,  both  of  Manchester,  X^ancashire, 
machine-makers  ;  for  an  improvement  in  the  construction  of  the  cylin- 
ders used  in  carding-engines,  and  other  machines  employed  in  the  pre- 
paration for  the  spinning  of  cotton,  flax,  if  ool,  3ilk,  ah4  mixtures  of  the 
said  n^ateriaU  or  substances. — rMarch  18. 

W.  Bailey,  of  High  Hpll^orn,  Middlesex,  ironmoiiger,  and  T. 
Home,  the  younger,  6f  Belmont-row,  Birmingham,  Warwickshire, 
|[>ras:$-foiinder,  for  improvements  in  the  manufacture  of  metallic  wii^dow 
frames,  ^nd  other  metallic  mouldings,  applicable  to  the  ornamenting  o/ 
furniture. — March  18. 

T.  Rogers,  of  Buckingham-street,  Strand,  Middlesex,  ^sq.  for  an 
improvement  on  stays  and  bodices  which  improvement  is  algp  appljca'* 
ble  tp  boots. — March  18. 

W.  Hope,  of  Jedburgh,  Roxburgh,  North  Britain,  ironfounder,  for 
certain  improvements  in  the  construction  of  printing-presses.-^ 
March  18. 

T.  Hancock,  of  Goswell  Mews,  Saint  Luke,  Old-street,  Middlesex, 
patent  cork  inanufacturer,  for  an  improvement  in  the  preparation,  for 
various  vjseful  purposes,  of  pitch  and  of  tar. — March  22. 

T.  Wickham,  of  Nottingham,  lace-manufacturer,  for  a  compound 
paste  and  liquid,  for  improving  and  colouring  lace  and  net,  and  all 
other  manufactured  articles  made  of  flax,  potton,  wool,  silk,  or  any 
other  animal  or  vegetable  substance. — March  24*. 

W.  Jessop,  of  Butterley  Hall,  Derbyshire,  ironmaster,  for  an  elastic 
metallic  piston,  or  packing  of  pistons,  to  be  applied  either  externally 
or  internally  to  cylinders. — March  27. 

W.  Warcup,  of  Dartford,  Kent,  engineer,  for  an  improvement  in  the 
construction  of  a  machine  called  a  mangle. — April  3. 

J.  Frost,  of  Fiiichley,  Middlesex,  builder,  for  improvements  in  the 
process  of  calcining,  and  preparing  calcareous  and  other  substances, 
for  the  purpose  of  forming  cements.— April  3. 

C.  Pope,  of  Bristol,  spelter-maker  and  metal-merchant,  for  a  compo- 
Bition  of  certain  metals  to  be  used  for  the  purpose  of  sheathing  the  bot- 
toms of  ships  and  vessels,  and  of  roofing  the  tops  of  houses,  or  for  any 
other  purpose  to  which  such  composition  may  be  applicable. — April  8. 

D.  W.  Acraman,  of  Bristol,  iron-manufacturer,  and  W.  Pipey,  of 
the  Cookley  Ironworks,  Worcestershire,  iron-manufacturer,  for  certain 
improvements  in  the  preparation  of  iron^  for  the  better  ni^ufactuf e  of 
chains  ind  chain*cabIes.^—ApriI  12.  !. 
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J.  M.  Hanchelt,  of  Cretcent-place,  Blackfriars,  for  improvements  in 
propelling  boatf  and  vessels. — April  12*    ^ 

•!•  FranciSy  Norwich,  shawl  and  bombasin-manufacturer,  for  an  im- 
provement in  the  process  of  manuikcturipg  g  certain  article,  composed 
of  silk  and  worsted,  for  useful  purposes. — April  12. 

Gt  Oraulhie,  of  Castle-street,  Holborn,  gent,  for  a  machine  upon  a 
new  and  portable  construction,  capable  of  being  inclined  in  dUferent 
degrees,  adapted  to  the  conveyance  ofpersons  and  goods  over  water  or 
Tavines,  for  military  or  other  objects,  and  also  to  purposes  of  recreation 
ttnd  exorcise.— April  16. 

J.  Johnson,  of  Waterloo  Bridge  Wharf,  Middlesex,  for  certain  im- 
provements on  drags  to  be  used  for  carriages. — April  16. 

S.  Hall,  of  Uasford,  Nottinghamshire,  cotton-spinner,  for  a  certain 
method  of  improving  lace,  net,  muslin,  and  calico. — April  18. 

W.  Southworthi  of  Sharpies,  Lancashire,  bleacher,  for  certain  ma- 
tildncry  or  apparatus  adapted  to  facilitate  the  operation  of  drying 
calicoes,  muslins,  linens,  or  otlier  similar  fabrics.— April  19. 

R,  Winter,  of  Fen-court,  Esq.  for  an  improved  method  of  conducting 
%ho  process  of  distillation. — April  22. 

R.  J.  Tycrs,  of  Piccadilly,  Middlesex,  fruiterer,  for  amadune  to.be 
attached  to  boots,  shoes,  or  other  covering  of  the  feet,  for  the  purposes 
of  travelling  or  pleasure.— April  22. 

W«  Palmer,  of  Lothbury,  paper*hanger,  for  certain  improvements  in 
machinery,  for  the  purpose  of  painting  or  ataining  paper-  for  paper 
h«iu|inga.— -April  22. 

FT  G.  Spiiibur^*,  of  Walsall,  Staffordshire,  for  certain  improvements 
k  tannioff^^April  22. 

F«  l>e«kin,  of  Biniiinffhani,  W^arwid^shire,  wire*drawer,  for  an  im- 
nnsvvd  method  of  manunicturiDg  furniture,  and  for  an  improvement  to 
lh«  mounting  of  umbrellas  and  parasols. — April  22. 

J%  Rawlina,  tif  l^Hiloibplaoa,  Pemonville,  Middlesex,  gent,  for  a 
lKH)»leiid|  mac^ne^  or  apparatus,  for  the  relief  of  invalids. — April  22. 

J.  HalK  Iht  younger,  of  Dartford,  Kent,  engineer,  for  an  improve- 
m»9it  in  th<^  ma<Ain«ry  to  be  employed  for  ciis^tii^  or  producing  the 
ffftesur^  <M\  lii^M^i),  i«pe«eed,  or  ainr  other  oleoginoiKs  seeds  or  sub- 
alaac^  fbMM  which  oil  tMn  be  exnit>$:^^  for  tbe  purpose  of  expressing 
•il  t\xim  lh«  aforesaid  s«<<d$  or  sub$t;mcc$. — April  22. 

i%  T^yUvr,  of  Manctk^Kr^  for  explain  impnfived  nadunerr  to  facili- 
mit^  th«  o^^rfaliou  of  $|^iiuin^,  doublii^^^  am!  throvinc  salk,  cotton, 
w\>olk  ^vr  M\^  «Mr  mixlwt^  tMf  die  $aiud  substancos^ — ^Aprtl  :S. 

Jn  )V>^«xtk^  ^M«HiMN{4rt<t»  for  «  di$c«nr«ffT  a»l  prepanlion  of  a 
m^ciU$^  «vr  4»eli^>u^|t  mailer^  l^  W  ife»4  iii  piiimhMg  or  colouring 
Imm««I^  ¥i>!M)W«i«  aivi  ^>MUm  c)«l)^  aiad  ;^^  ia  rasas  in  vrluch  gums, 
m^K^^^N^    ^n^l  «M)w^  iKiciiNM^^  miMtevK    ai^  now-  csploii^. — 

>Vv  iVWv  the  ^xx^i^H^eer,^  ^  Itus;t\vs^-<«v*tsce«^  M3i&£<9C9u  IVaprietor 
^^<^  \>  vMri^  (Kj^^  eevt^jM^  i^w^^x^tWKiwrj  wi  Ae  canstnacMa  ^gasoiiie- 

J  tVii^Mu  v^'  >V^^\\^  e^vt^i^^eetv  iS^  \>«t}»«t.  ^trn?^vwi«ts  ia  the 
In*>i^^  vte^>^  xvwc^    A»>>j  Ts 
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Tbe  observationB  in  eadi  line  of  the  table  apply  to  a  period  of  twenty.ibnr  hoan, 
beginning  at  9  A.  M.  on  the  day  indicated  in  the  first  column.  A  dash  denotes  that 
the  result  is  included  in  the  next  following  observatioa. 
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BEMARKS. 


FifihMouUu^l,  2j  S.  Fin«»  4,  Fine:  very  eold  wirnl*  ft)  6.  Tme,  7.  Bne, 
with 4)ccMiMiJil  clouds.  8.  Cloudy  morning:  cold  wind.  9.  Cloudy.  10.  Cloudy: 
ndny  evenxsg.  11.  (!loudy:  wind  boisterous.  12.  Cloudy.  13-— 15.  Fine. 
16.  Cloudy :  sonietiun  at  nine,  a.  m.  17.  Showery.  18.*^ i.  Fine.  2^ — ^26.  Shpwexy. 
87—31.  Fine. 


RESULTS. 


Winds:    iN,  1 }  NE,  Sj  ?,  6j  SE,  1 ;  S,  84  SW,  12;  W,S}  NW,  1 ;  Var.  1, 

Barometer:  Mean  height 

ForthemoiHfa ••••••.. •*.«. 90'034  inches. 

For  the  lunar  pedod,  ending  the  3d, 30*040 

For  15  dayti,  ending  die  6th  (moon  south) 30*219 

For  12  days,  ending  the  18th  (moonnortli) »•  29*915 

Thermometer:  Mean  height  '  '      ' 

For  the  month.... ......,..,',^ 56*419<> 

For  the  lunar  period,  ending  the  Sd,., •• 45*650 

ForSl  days,  the  buq  in  Tauiiis 52*338 

£vaporatioii«.«.: ,, *....... 4*41  in. 

Rain 0*93 
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Article  I. 

New  Experiments  on  Sound.    By  Mr,  C.  Wheatstone. 

(To  the  Editor  of  the  Annah  of  Philosophy.) 

On  the  Phonic  Molecular  Vibrations, 

.  Before  I  enter  on  the  immediate  subject  of  this  article,  it 
may  be .  necessary  to  exhibit  a  general  view  of  those  bodies, 
which,  bein^  properly  excited,  make  those  sensible  oscillations, 
which  have  Been  thought  to  be  the  proximate  causes  of  all  the 
phenomena  of  sound.  These  bodies,  to  avoid  many  circumlocu- 
tions otherwise  inevitable,  1  have  termed  Phonics. 

Linear  Phonics, 


Longitudinal, 

Making  their  oscillations  in  the 
direction  of  their  axis. 

1.  Columns  of  aeriform  fluids 
or  liquids:  cylindric  and 
prismatic  rods. 


.Transversa/f 

Making  their  oscillations  at 
right  angles  to  their  axis. 

1.  CapaUe  of  tension,  or  varia* 
ble  rigidity:  chords,  or 
wires. 

2.  Permanently  rigid:  rods, 
forks,  rings,  &c. 

Superficial  Phonics. 

1.  Capable  of  tension :  extended  membranes. 

2.  Permanently  rigid  :  laminee,  bells,  vases,  &c. 

Solid  Phonics. 

1.  Volumes  of  aeriform  fluids. 
^Swp  Series f  vol.  v|,  q 
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The  sensation  of  sound  can  be  excited  by  any  of  these  bodies 
when  they  oscillate  sufficiently  rapidly,  either  entire,  or  divided 
into  any  number  of  par(&  id  4quktbilura  with  each  other.  The 
laws  of  these  subdivisions  differ  in  the  various  phonics  according 
to  their  form  and  mode  of  connection  or  insulation ;  and  the 
velocities  of  the  oscillations,  or  degrees  of  tune,  depend  on  the 
form,  dimensions,  mode  of  connection,  mode  of  division,  and 
elasticity  of  the  body  employed.  The  points  of  division  in  linear 
phonics  are  called  nod^,..  t^pd  th^  })ou||^darie|  ^ffj^e  vibrating 
parts  of  elastic  surfaces^  are  term^ '  noflal  ^nbdl  jQie  parts  at 
which  the  oscillatory  portions  have  their  greatest  excursions  are 
named  centres  of  vibration ;  these  are  always  at  the  greatest 
mean  distances  from  the  nodsd  points  or  lines. 

These  mechanical  oscillations  are  not,  however,  themselves 
the  immediate  causes  of  soiind;  Ihey  ace  but  the  agents  in  pro- 
ducing in  the  bodies  themselves,  and  in  other  contiguous  sub- 
stances, isochronous  vibratictis  of  certain  particles  varying  in 
magnitude  according  to  the  degree  of  tune.  I  convinced  myself 
of  this  important  fact  by  the  following  simple  experiments  :  I 
took  a  plate  of  glass  capable  of  vibrating  in  several  different 
modes,  and  covered  it  with  a  layer  of  water ;  on  causing  it  to 
vibrate  bv  the  action  of  a  bow,  a  beautifiil  rfeticulateA  suHace  of 
vibrating  particles  ct)mmehced  at  the  centres  of  the  vibrating 

1>arts,  £(nd  increased  in  dimensions  as  the  excursions  were  made 
arger.  .When  a  more  acute  sound  was  produced,  the  centres 
consecjuently  became  more  numerous,  and  the  number  olf  coex- 
isting vibrating  particles  Ukewise  inbreased,  but  llieir  magnilades 
proportiohafoly  diminished.  The  bounds  of  e!asti<&  IftmineB  aipe 
getiferally  supposed  to  be  owin^  t6  the  fentite  oscillatioiis  of  tfcfi6 
simple  parts  as  shbwn  by  Chtadni,  #hen,  by  strewing  sahd  over 
the  sonorous  plates,  he  observed  the  bartictes  repulsfedby  tlM^ 
vibrating  parts,  accumulate  on  the  nodal  lines,  aira  indicate  tii6 
bounds  of  the  sensible  oscillations.  Did  no  other  motions  exist 
in  the  plate  but  these  entire  oscillations,  the  water  laid  on  its 
surface  would,  on  account  of  its  cohesion  to  the  glas^s,  show  no 
peculiar  phenomena,  but  the  appearances  above  described  clearly 
demonstrate  that  the  oscillating  parts  consist  of  a  number  of 
vibraiting  particles  of  equal  piaghitudes,  (he  excuniions  of  which 
are  greatest  at  the  centres  of  vibration,  and  gradually  become 
less  as  they  recede  further  from  it,  until  they  become  alinost  auU 
at  the  nodal  lines. 

To  multiply  these  surfaces,  and  to  observe  whether  the  mpig- 
nitudes  of  tnese  particles  vary  in  different  media;  in  a  ^lass 
vessel  of  a  cylindric  f6rm,  I  superposed  three  immiscible  fluids 
of  different  densities;   namely,  mfrcnry,  water,  and  oil.    On 

F reducing  the  sounds  corresponding  wttn  each  mode  of  division, 
observed  a  number  of  vibrating  parts,  agreeing  with  the  sound, 
and  showing  similar  appearances  to  the  plate,  formed  on  the 
surfaces  of  each  of  t%e  fluids ;  not  the  least  agitation  appeared 
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ia  the  uaifonn  ^artSp  I  afterwa^  ii^serted  this  glass  in  aoqtfaer 
vessel  of  lyat^r  in  order  to  observe  the  vibrations  of  the  extemc^ 
surface,  aod  found  the  same  results  as  in  the  interior,  though  thp 
levels  of  the  surfaces  were  different. 

The  most  accurate  method  to  obs^e  these  phenomeni^  is.  by 
employing  a  metallic  plate  of  sm^l  dimensions,  which  must  be 
fiiced  horizontally  in  a  vice  at  one  end,  and  covered  on  its  upper 
side  with  a  surface  of  water :  on  causing  it  to  oscillate  entirely 
by  means  of  a  bo]sv,  a  regular  succession  of  these  vibrating  cor-* 
pascles  will  appear  arranged  parallel  to  the  two  directions  of  the 
plate,  and  if  tne  action  oi  the  bow  be  rendered  continuous,  theii: 
absolute  number  might  be  counted  with  the  aid  of  a  micrometer. 
t)iminishing  the  oscillating  part  of  the  plate  to  one  half  of  iUk 
length,  th^  double  octave  to  the  preceding  was  heard,  agreeably 
to  Uie  established  rule,  that  the  velocities  of  the  oscillatons  are 
iviversely  as  the  squa^'es  of  the  lengths ;  four  vibrating  corpusples 
then  occupied  the  space  before  occupied  by  onp,  and  the  ajbso* 
lute  number  was  double  to  that  in  the  former  instance ;  but  the 
absolute  number  of  these  con>uscles  have  no  influence  whatever 
on  the  degree  of  tune,  which  entirely  depends  on  their  relative 
magnitude  in  the  same  substance ;  tlieory  shows^  us  that  in 
plates  of  this  description  alteration  of  breadth  does  pot  affect  the 
decree  of  tupe ;  let  us,  therefore,  reduce  this  half  of  the  plate  to 
hair  its  breadth,  and  we  shall  find  the  note  remain  the  same,  bu|^ 
the  absolute  number  of  the  corpuscles  will  in  this  case  be  eqnal 
to  that  in  the  entire  plate.  Let  us  now  tal^e  two  plates  of  equ^i 
i^agths  smd  breadths,  but  one  double  in  thickness  to  the  other; 
the  laile  is,  that  the  velocities  of  the  oscillations  are  aS'  the  thick'» 
pesses  of  ^h^  plates ;  we  shall,  therefore,  in  the  thicker  plate  see 
a  double  mumber  of  jpaiticles  to  that  of  the  other,  occupying  the 
same  extent  of  sumce.  The  last  circumstance  in  wnich  tfvp 
plat^  may  diSer  is  their  specific  rigidity,  and  in  this  respect  it 
will  be  found  that  two  plates  of  exactly  equal  dissensions,  and 
covered  with  the  same  number  of  vibrating  corpuscles  pf  equal 
magnitudes,  but  of  different  substances,  differ  in  sound ;  there* 
fore,  the  absolute  magnitudes  of  the  particles  cannot  be  assumed 
as  a  standard  of  tune,  unless  regulated  by  the  specififc  rigidity. 

Unassisted  by  any  means  of  actual  admeasurement,  tli^  above 
are  but  the  proximate  results  sensible  to  the  eye;  more  extended 
«md  accurate  experiments  are  necessary  to  confirm  the  re^ts 
with  mathematical  certainty.  As  the  absolute  magnitudes  of 
these  parti^cles  will,  I  imagine,  be  hereafter  a  most  useful  element 
for  calculation,  I  will  here  indicate  the  most  effectual  way  I  am 
acquainted  widi  to  arrive  at  this  knowledge.  A  thick  metallic 
slip  of  considerable  length  and  breadth,  bent  similai^  to  a  tun-* 
ing  fork,  and  fixed  at  its  curved  part  in  a  vice,  is  very  easily 
excited  by  friction,  and  a  more  considerable  surface  of  regularly 
arranged  vibrati^  particles  is  seen  than  in  most  other  superfi-» 
(Aes^   any  description  of  common  excite  miav  be  ^a;iploye4fl 
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When  this  bent  plate  is  excited  by  percussion,  the  p&rticfes, 
before  their  disappearance,  will  assume  an  apparent  rotatory 
inotion,  on  account  of  the  force  exerted,  and  its  susceptibility  of 
continuing  the  vibrations.  Employing  a  parallelopedal  rod,  the 
appearances  of  the  higher  modes  of  subdivisions  are  particularly 
neat ;  the  entire  vibrating  parts  between  the  nodes  form  ellipses, 
and  the  semi-part  at  the  free  end,  a  regular  half  of  the  same 
figure.  It  is  important  to  remark,  that  the  crispations  of  the 
water  only  appear  on  tlie  sides  in  the  plane  of  oscillation  ;  the 
other  two  sides,  on  one  of  which  the  exciter  must  be  applied,  do 
hot  show  similar  appearances. 

'  I  have  also  rendered  the  phonic  molecular  vibrations  visible, 
when  produced  by  the  longitudinal  oscillations  of  a  column  of 
air ;  the  following  were  the  means  employed  :  I  placed  tlie  open 
end  of  the  head  of  a  flute  or  flagiolet  on  the  suriace  of  a  vessjel 
of  water,  and  on  blowing  to  produce  the  sound,  I  observed 
similar  crispations  to  those  described  above,  forming  a  circle 
tound  the  end  of  the  tube,  and  afterwards  appearing  to  radiate 
in  right  lines ;  on  the  harmonics  of  the  tube  bein^  sounded,  the 
crispations  were  correspondently  diminished  in  magnitude. 
These  phenomena  will  be  more  evident  if  the  tube  be  raised  a 
little  from  the  surface  of  the  liquid  and  a  thin  connecting  film 
be  left  surrounding  it ;  the  vibrating  particles  will  then  occupy 
a  greater  space,  and  be  more  sensible. 

The  existence  of  the  molecular  vibrations  being  now  com- 
pletely established,  it  becomes  a  critical  question,  in  what 
manner  the  sensible  oscillationis  induce  these  vibrating  particles. 
I  do  iiot  know  whether  what  I  am  now  going  to  adduce  will  be 
admitted  as  the  right  explanation,  but  it  is  certainly  analogous, 
so  far  as  the  superficial  and  transversal  linear  oscillations  are 
concerned.  A  flexible  surface,  covered  with  a  coat  of  resinous 
varnish,  being  made  to  assume  any  curve,  the  cohesion  of  the 
varnish  will  be  destroyed  in  certain  parts,  and  a  number  of  cracks 
will  be  observed  more  regularly  disposed  as  the  force  inducing 
the  curve  has  been  more  regularly  appUed ;  when  the  original 
position  of  the  surface  is  restored,  the  cracks  will  be  impercepti- 
ole,  but  will  again  appear  at  every  subsequent  motion.  Be  thjs 
as  it  may,  these  particles  are  invariable  concomitants  of  the  sen- 
sible oscillations,  and  there  is  no  reason  to  suppose  otherwise 
than  that  their  vibrations  are  isochronous  with  them.  To  avoid 
confusion,  I  have  restricted  the  word  vibrations  to  the  motions 
of  the  more  minute  parts,  and  the  term  oscillations  to  those  of 
the  sensible  divisions.  We  may  reasonably  suppose  that  the 
molecular  vibrations  pervade  the  entire  substance  of  a  phonic ; 
their  excursions,  however,  arc  not  the  same  in  all  parts,  and 
they  can  only  be  rendered  visible,  when  these  excursions  are 
large  ;  they  may  be  so  few  in  number  as  to  be  entirely  inaudible, 
as  in  their  transmission  through  linear  conductors ;  but  however 
few,  when  they  are  properly  directed,  they  induce  tlie  mechani« 


182$.1  Jlfr.  Wheatstone  on  Sound.  86 

cal  divisions  of  sonorous  bodies,  each  of  which  will  give  birth  to 
numerous  vibrating  corpuscles  whose  excursions,  are  greater, 
and  the  sound  will  be  rendered  audible.  Dr.  Savart  has  well 
investigated  the  modes  of  division  in  surfaces  put  in  motioa  by 
communicated  vibrations.  All  those  phonics  whose  limited 
superficies  preclude  them  from  exciting  in  themselves  a  sufiicient 
number  of  vibrating  corpuscles,  when  insolated,  [produce  scarcely 
any  perceptible  sound,  as  extended  chords,  tuning  forks,  8cc.  but 
those  whose  superficies  or  solidities  are  more  extended,  as  bells, 
elastic  laminae,  columns  of  air,  &c.  produce  sufficient  volume  of 
sound  without  accessory  means. 

Loudness  of  sound  is  dependent  on  the  excursions  of  the 
vibrations ;  volume,  or  fulness  of  sound,  on  the  number  of 
co-existing  particles  put  in  motion.  Thus  the  tones  of  the 
^olian  harp,  on  account  of  the  number  of  subdivisions  of  the 
strings,  are  remarkably  beautiful  and  rich,  without  possessing 
much  power ;  and  the  sounds  of  an  Harmonica  glass,  in  which 
a  greater  number  of  particles  are  excited  than  by  any  other 
means,  are  extraordinarily  so  united,  according  to  the  method  of 
excitation,  with  considerable  intensity ;  their  pervading  nature 
is  one  of  the  greatest  peculiarities  of  these  sounds. 

The  following  is  a  recapitulation  of  the  various  properties  (if 
sound,  which  are  attributable  to  modifications  of  the  vibrating 
corpuscles :  ' 

w  r  velocities  of  the  vibrations. 


The  tune 
The  time 


The  richness,  or  volume 
The  quantity  (timbre) 


continuauce  of  the  vibrations. 


The  intensity  L  I*  J  excursions  of  the  vibrations. 


number  of  co^existing  vibrations, 
magnitudes    of    the    vibratinj^ 
corpuscles. 


or  many  phenomena  in  the  production  of  sound.    Per- 
lis  "  Essai  du  Bruit,"  insisted  on  their  necessity  more 


It  has  often  been  thought  necessary  to  admit  the  existence  of 
more  minute  motions  than  the  sensible  oscillations,  in  order  to 
account  for 
vault  in  hi 

than  any  other  author  I  have  read  :  he  imagined,  that  the  vibra- 
tions have  a  much  greater  velocity  than  the  oscillations  which 
cause  them,  but  the  experiment  he  adduced  to  prove  this  is  far 
from  conclusive  ;  he  mistook  for  these  vibrations  the  oscillations 
of  the  subdivisions  of  the  long  string  he  employed.  Other  dis- 
tinguished philosophers  have  had  ideas  of  a  similar  nature,  and 
ChTadni  thinks  their  existence  necessary  to  account  for  the 
varieties  of  quality.  I,  however,  conceived  I  was  the  first  who 
had  indicated  these  phenomena  by  experiment,  until  a  few  days 
ago  repeating  them,  together  with  tne  others  which  form  the 
subject  of  thip  paper,  m  the  presence  of  Prof.  Oersted,  of 
Copenhagen,  he  acquainted  me  with  some  similar  experiments  of 
his  own.  Substituting  a  very  fine  powder,  Lycopodion,  instead 
of  the  sand  used  by  Chladni,  for  showing  the  oscillations  of 
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elastic  plates,  tliis  eminent  philosopher  found  thti  particles  not 
Only  repulsed  to  the  nodal  lines>  but  at  the  same  time  accumu* 
lated  iti  small  piircels,  on  and  near  the  centres  of  vibration  I 
these  appearances  he  presumed  to  indicate  more  minute  vibra*- 
tions,  which  were  the  causes  of  the  t][uality  of  the  sound:  sub- 
sequently he  confirmed  his  opinion,  by  observing  the  crispatiohs 
of,  water,  or  alcohol,  on  similar  plates,  and  snowed  tnat  the 
sanie  hiinute  vibrations  must  take  place  in  the  transmitting; 
medium,  as  thej  were  equally  produced  in  a  surface  of  water, 
when  the  soundmg  plate  was  dipped  into  a  mass  of  this  fluid. 
These  experiments  were  inserted  m  Lieber*s  History  of  Natural 
Philosophy,  1813. 

Rectilineal  Transmismn  of  Sound. 

As  the  laws  of  the  communication  of  the  phonic  vibrations  are 
more  evident  in  linear  conductors,  I  shall  confine  the  present 
article  to  a  summary  of  their  principal  phenomena. 

In  my  first  experiments  on  this  subject,  I  placed  a  tuning 
fork,  or  a  chord  extended  on  a  bow,  on  the  extremity  of  a  glass, 
or  metallic  rod,  five  feet  in  length,  communicating  with  a  sound- 
ing board  ;  the  sound  was  heard  as  instantaneously  as  when  the 
fork  was  in  immediate  contact,  and  it  immediately  ceased  when 
the  rod  was  removed  from  the  sounding  board,  or  the  fork  from 
the  rod.  From  this  it  is  evident  that  the  vibrations,  inaudible 
in  their  transmission,  being  multiplied  by  meeting  with  a  sono- 
rous body,  become  very  sensibly  heard.  Pursuing  my  investiga- 
tions on  this  subject,  I  have  discovered  means  for  transmitting^ 
through  rods  of  much  greater  lengths  and  of  very  inconsiderable 
thicknesses,  the  sounds  of  all  musical  instruments  dependant  on 
the  vibrations  of  solid  bodies,  and  of  many  descriptions  of  wind 
instruments.  It  is  astonishing  how  all  the  varieties  of  tune, 
quality,  and  audibility,  and  all  tne  combinations  of  harmony,  are 
tnus  transmitted  unimpaired,  and  again  rendered  audible  by 
communication  with  an  appropriate  receiver.  One  of  the  prac- 
tical applications  of  this  discovery  has  been  exhibited  in  London 
for  about  two  years  under  the  appellation  of  "  The  Enchanted 
Lyre.'*  So  perfect  was  the  illusion  in  this  instance  from  the 
intense  vibratory  state  of  the  reciprocating  instrument,  and  from 
the  interception  of  the  sounds  of  the  distant  exciting  one,  that 
it  was  universally  imagined  to  be  one  of* the  highest  efforts  of 
ingenuity  in  musical  mechanism.  The  details  of  the  extensive 
modifications  of  which  this  invention  is  susceptible,  I  shall 
reserve  for  a  future  communication ;  the  external  appearance 
and  effects  of  the  individual  application  above-mentioned  have 
been  described  in  the  principal  periodical  journals. 

The  transmission  ot  the  vibrations  Uirough  any  communicat- 
ing medium  as  well  as  through  linear  conductors  is  attended  by 
peculiar  phenomena ;  pulses  are  formed  similar  to  those  in  lon- 
gitudinal phonics,  and  consequently  tfie  centres  of  vibration  and 


tbifi^we  9])8^V:e  aa  analogomt  dispo^itipn  i^m  regard  tq  lig)^. 
I  W  iq|f^4^  to  include  ia  this  {^aper  f^  the  aiialogi^s^  fapl# 
I  l^%v$  Ql^^arved  iUustr$tiory  of  the  identity  of  the  cau6^9  of  ^he«^ 
two  prii)cipQl  objept^  of  sensatioQ,  but  wftPt  of  time,  w4  ihp 
danger  of  d^tay,  now  the  subject  is  occupying  so-  muph  th^ 
atl;eptio»  qf  the  spientific  w<Nrlai  has  induced  me  hastily  to  col- 
lect thfi  preheat  experiments^  and  to  4efer  the  others  for  s^  fu(^r^ 
Oppprtimity.  /    . 

The  thicki^eeses  of  conduptors  n^aterially  influei^ce  t)i9  pQW^ 
of  traqsmf^ioPy  find  there  is  a  limi^  of  thjc^nessi  differing  for 
^e  diffi^i^nt  degrees  of  tune»  beyond  which  the  vibratiQi;»  wiU 
j|ot  be  transmitted.  The  yibn^tions  0(  acute  sounds  can  be 
transmitted  through  smaller  wire^  Aan  those  qf  grave  sounds;  a 
proof  qf  this  is  easy ;  attach  a  tuning  fork  tq  one  end  of  ^  vexy 
BinaU  wire*  and  f^pply  the. other  end  to  the  esur^  or  a  spciiuling 
board.;  on  striking  the  fork  rather  har4|  twQ  oq-existing  spunds 
will  be  produced^  that  which  is  more  acute  will  be  distinietlf 
h^i^,  but  tik^  other  wiU  not  be  transi|ii);ted*  If  the  vibr^tux^  of 
a  ttt^ng  fork  be  Gondupted  through  a  piepe  of  b^ass  wire  of  th? 
si^e  ana  thi^nes^  of  a  large  needle,  the  sopnd*  imperfectly 
transmittady  wiU  become  <nore  audible  by  the  j>ressnre  qf  the 
fi^gens  on  the  conducting  wire;  but  if  a  ^teel  wir^  of  the  sam^ 
length  and  thickness  be  employed,  the  soiand  will  be  unt^Uered 
by  s^ny  pres8ur^,  beeau^e  steel  has  a  g^ea^r  specific  ^las^tici^ 
than  brass. 

Poiarimtien  ef  Sound. 

Hitherto  I  have  only  considered  the  vibrations  in  -their  repti^ 
lineal  transmission ;  I  shall  now  demonstrate,  that  they  are  pepu- 
liaily  sfiected,  wheli  they  pass  through  conductors  bent  in 
di&rent  angles.  I  connected  a  tuning  fork  with  one  extremity 
ofa  strs»ght  Qondttetinerod,  the  other  end  of  which  comnumicatfid 
with  a  sounding  board ;  on  causing  the  tuning  fork  to  sound, 
the  vibrations  were  powerfully  transmitted,  as  migbt  be  expepted 
from  what  has  already  been  explained ;  bat  on  gradually  bend^ 
ing  the  rod,  the  sound  progressively  decreased,  and  was  spftrpely 
perceptible  when  the  an^e  becmne  a  right  one ;  as  the  angle 
wa«  made  more  acute,  the.  phenomena  were  produced  in  an 
invpfted  order;  the  intensity  gradually  increased  as  it  had  before 
diminished,  and  when  the  two  parts  were  nearly  pural]^),  it 
became  as  powerful  as  in  the  rectilineal  transmission.  %  mul- 
tiplying the  riglit  angles  in  a  rod,  the  transmission  of  the  vibra- 
tions may  be  completely  stopped. 

To  produce  these  phenomena,  however^  it  is  necessary  that 
the  axis  of  the  oscillations  of  the  tuning  fork  should  be  peipen- 
dicular  to  the  plane  of  the  moveable  angle,  for  if  tl^ey  be  parallel 
with  il^  they  will  be  still  considerably  transmitted.  The  follow- 
ing expesiment  will  prove  this;  I  placed  a  tuning  fork  perpendi- 
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culariy  on  Ae  side  of  a  rectilinear  rod;  the  vlbrationB  wcve^ 
^refore,  communicated  at  right  angles ;  when  the  axis  of  die 
osciUaticms  of  the  fork  coincided  wilh  the  rod^  the  intensity  of 
the  transmitted  vibrations  was  at  its  maximum ;  inproporticm  aa 
the  axis  deviated  from  paralleUum,  the  intensity  of  the  trans^* 
nutted  vibrations  dimimshed ;  and,  lastly,  when  it  became  -pep* 
pendicular,  the  intensity  was  at  its  minimum.  In  the  second 
quadrant,  the  order*  of  the  phenomena  was  inverted  as  in  the 
former  experiment,  and  a  second  maximum  of  intensity  toijk 
plaCei  when  the  axis  of  the  oscillations  had  described  a  semif 
circumference,  and  had  again  become  parallel,  but  in  an  oppo^ 
site  direction.  When  the  revolution  was  continued,  the  inten- 
sity of  the  transmitted  vibrations  was  varied  in  a  similar  mannei*, 
k  progressively  diminished  as  the  axis  of  the  oscillations  deviated 
from  being  parallel  with  the  rod,  became  the  least  possible  wheii 
it  arrived  at  the  perpendicular^  and  again  augmented  tuiitil.il 
remained  at  its  first  maximum,  which  completed  its  entire  revQ«> 
hition.  ;        f 

The  phenomena  of  polarization  may  be  observed  in.  many 
corded  instruments :  the  cords  of  the  fiarp  are  attached  at  One 
extremity  to  a  conductor  which  has  the  same  direction  as  the 
sounding  board  ;  if  any  cord  be  altered  from  its  quiescent  posi- 
tion, so  that  its  axis  of  oscillation  shall  be  parallel  with  the 
bridge,  or  conductor,  its  tone  will  be  full ;  but  if  the  oseillatt<»i 
be  excited  so  that  their  axis  shall  be  at  right  angles  with-  the 
conductor,  its  tone  will  be  feeble.  By  tuning  two  adjacent 
strings  of  the  harp-unisons  with  each  bther,  the  differences  of 
force  will  be  sensiole  to  the  eye  in  the  osciUatioiis  of  the  reel? 
procating  istring  according  to  the  direction  in  which  the  other  is 
excited. 

It  now  remains  to  explain  the  nature  of  the  vibrations  which 
produce  the  phenomena,  the  existence  of  which  has  been  proved 
by  the  preceding  experiments.  The  vibrations  generally  assume 
tne  same  direction  as  the  oscillations  which  induce  them;  in  a 
longitudinal  phonic  the  vibrations  are  parallel  to  ita  axis ;  in  a 
transversal  phonic;  they  are  perpendicular  to  thia  direction^  ia 
circular  or  an  elliptic  form  can  be  also  given  to  the  vibrations  by 
causing  the  oscillations  to  assume  the  same  forms.  Any  vibra(>> 
ing  corpuscle  can  induce  isoclironous  vibrations  of  similarcKHSti*- 
guous  corpuscles  in  tl^  same  plane  either  parallel  with^  M 
perpendicular  to,  the  direction  of  the  original  vibrations,  and  the 
polarization  of  the  vibrations  consists  in  the  similarity  of  their 
directions,  by  which  tbey^  propagate  themselves  equally  in  the 
same  plane ;  therefore  the  vibrations  being  transmitted  through 
linear  conductors,  it  is  the  plane  in  which  the  vibrations  >jare 
made  that  determines  their  transmission,  or  non-transmission, 
when  the  direction  is  altered.  A  longitudinal  or  a  transversal 
vibration  may  be  transmitted  two  ways  to  a  conductor  bent  ^t 
right  angles ;  their  axis  may  be  in  that  direction,  as  to  be  in  the 
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8Mne>  plane 'vMb  the  right  ttngfey.  in  which  cmsa  the  fohtter  wiB. 
be  tmnsversi^yyt  or  the  ktt«r  longitiJuKnaUy  transmitted  in  the 
tew  cUicctioii^'  or  their  axis  may  he' perpendicular  to  the  plane 
of  tfaMi  new  direction,  under  which  circttmstances  neither  can  be 
oenunuBioated.'^  in  explaining  the  polaiieaticm  of  light,  diere 
ia  no  fieeessity  to  snppose  ihat  the  reflecting  snr&oes  act  on  the 
knunoua  ribrationa  by  any  actual  attvaotingor  repulsing  ferce^ 
eansiog  them  to  diange  theic  axes  of  vibrations ;  the  directiont 
nf  the  vibrationa  in  different  planes,  as  I  have  proved  exist  iA 
the  commmiication  of  sounds  is  sufficient  to  explain  every  phe«* 
iK>ineiion  relative  to  the  pokaization  of  light. '. 

.  Lei  us  suppose  a  numoer  of  ^tuning  forks  oscillaliag  in  diffev^ 
ent  rplanes,  and  commmiicatiiig>  with  one  conducting  rod ;  -  if  (be 
«od  be  ireeliUnear,  all  the  vibrations  will  be  transmittied,  but  if  it 
be  bent  at  right  angles,  they  will  undei^o  only  a^partial  tran»* 
mitsion;  those  Vibrations  whose. planes  are  perpendicular,,  or 
nearly;  so^  to  the /plane  of  the  new  direction,  will  be  destroyed; 
The  vibrations  are  thus  completely  polarized. in  one  direction^ 
while  passing  thcou^  the  new  path>  and  on  meeting  with  a  n^w 
light  angle,,  they  will  be  transmitted  or  not,  aoooruingly  as  the 
plane  of  the  angle  is  parallel  with,  or  peipendicular  to,  the  axes 
of  the  vibrations*  In  this,  point  of  view,  the .  circumsthnces 
attending,  the  phenomena  are  precisely  the  same^  as  in  the 
•elementary  experiment  of  Malus  on  the  polarization  of  light. 
'.:  Double-refraction  is  a  conse<|uenc6  of  the  laws  of  polarization, 
by-  which  a  combination  of  vibrations  havingr  their  axes  in  differs' 
enttj^anes^  after  trairelling  in  the  same  direction^  are  separated 
into:  two  other  directions,  each.  fK>larized  in  one  plana  only^ 
That  this  well^kttown  property  of  light  has  a.  correspondent  w 
the  communication  of  phonic  vibrations,  I  shall  now.demonstmACk 
When  two  tuning  forks,  somiding  different  notes  /by  a  constant 
exeitefy.and  making  .their  oseilhtions  perpendicularly  to  each 
ether,  .have  their  vibrations  transmitted  at  the  same  time  through 
one  rod^.isyt  the  opposite  extremity  of  which  two  other  condue* 
tors  are  attached  at.  right i  angles,  and  when  each  of  these  cqup 
duotors  is  parallel  with  one  of  the  axes  of  the  oscillations  of  the 
foirks^  on  connecting  a  sounding  board  with  either  conductor, 
tho^  Vibrations. only  win  be  tmnsmitted  through  it  which  are 
pokirized  in  the  same.plane  with  the  angle  made  by  the  two  rods 
throaghv^hich  the  vibratfcpofti pass;  eitaer  sound  may  be  thus 

«'  1  liavejUBfc  sden  a  'jpmpet  hjr  M.  Ftesnel,  entitlc<l>  **  CfmsidmtioiM  M^einiqiiss  but 
hVolaiizatSpii  de  la  LiimSere,"  in  whidi  this  eminent  phUosopber  bad  previously  arrived 
f^  ^e,  same^  <y^ncluuiMvs  with  ze^pect  to  light,  as  1  have  proved  in  this  communication 
Kspectihg  aoiihcl  '  The  iMportant  discovtsHes  of  Dr.  Thomas  Young,  /oBowed  by  those 
of  M.  Preshd,  haVe  recently  re-established  the  vibratory  theory  of  light,  and  nevftcU 
.are  every,  day  augmenting  its  probability.  The  nev  views  in  acOt^KK^sdeaee,  which 
ll  have,  (^^ed  in  this  paper,  wiU,  I  praume,  give  additional  confirmation  ]to  th^  opiniona 
of  these  eminent  philosophers ;  and  I  hope,  wheti  I  resume  the  subject,  to  be  ehabled  to 
Woiint'^r  "Ate  JMheipal  jAenomena  of  ootoraiiGiki,  %ith^  regard  to  thd»  acoctstic  analo» 
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iiepamtely  hewrdy  or  they  nay  both  be  hetrd  in  cemfahatton  fay 
oonatctiiig  both  the  conduct^  with  soundins  boaids. 

The  phe&dHieaa  of  diffiactioQ  xe^rding  oiify  the  fona  of  the 
garfaces,  or  the  euperficies  over  which  Uie  vibratiods  extend,  are 
by  the  doiKlbrmatiois  of  th^  organs  of  bearing,  not  of  any  conee^ 
<|iienoe  to  the  peree|itieii  of  sound,  though  ^  same  phenomena 
y^heii  ^  duromatic  Yibrations  are  oonoemed,  are  very  evident 
to  the  eye.  They,  however,  undoubtedly  take  plaee  equally  in 
both  instances,;  and  may  be  well  explained  by  the  theory  already 
laid  dovra.  Bx^h  separate,  vibrifition  propagating  itself  in  tfao 
plane  of  its  vibrating  axis,  a  number  of  vibmtions  in  different 
^anes^  after  passing  through  an  apertuee,  natorallv  expand 
tiuims^lVes  transveiMly  as  wdl  as  rectilineally,  and  thereby 
ocoupy  a  sveater  spaoe  than  they  would,  were  they  only  lon^tut 
diaal^  tr^imtter  ' 

I  have  still  to  indicate  a  new  property  of  die  phonio  vibrat* 
lioQs^  bnl;  whether  it  is  analogous  (o  aay  of  the  observ^  phenof 
meiia  tif  hght,  I  am  yet  ignorant.  When  the  source  of  the 
vibrations  is  in  piogressive  motion,  the  vibrations  emiinatii^ 
from  It  are  transmitted,  when  the  eondtictor  is  rectilineal  ana 
psfaM  with  the  original  direction,  and  thf  y  &r^  destroyed  when 
th^ooadttctov  is  perpendicular  to  the  direction,  thougn  the  axis 
•f  vibration  and  the  cfondnctor,  bein^  in  both  instanfsea  in  lAr 
same  piaccy  would  transmit  the  vibratuMis  wer6  the  phonic  sta^ 
|ioBluy«  These  circnmstanoes  are  proved  by  the  following  expe- 
finlbatst  When  a  tuning  fork  placed  perpendieidarly  to  a  rod^ 
totamumcating  at  one  or  both  extremities  with  smmdiag  bofUNl% 
and  caused  to  osoiUaite  with  its  vibrating  axis  pctfalld  with  the 
wsd,  move^  along  the  rod,  preserving  at  uie  same  lime  its  perpen- 
cKttularity  and  parallelism,  the  vibrations  will  not  be  transmitted 
while  the  movement' continues,  1»it  the  transmission  will  take 
plaee  immediately  after  it  has  remained  motionless.  When  the 
tuning  fork  moves  on  the  upper,  edge  -of  a  plane  perpendicular  to 
a  eoiuiding  board,  the  "vibrations  rectilineiiUy  transmitted  will 
not  be  mfluenced  by  the  progressive  motion* 
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On  Gremie  Veins.    By  M.  P.  Moyle,  Ssq. 
<To  the  Editor  of  the  Anmh  of  Philosophy) 

tmAJSi  sin,  Hemmy  M^  7,  .1833, 

VjAaiotJS  statements  and  represeiitations,  hfeive  firom  time  tb 
fyi^  be^n  giv^Qf  of  the  gigantiiQ  granite  vein^  whi^h  ^^e  so  very 
conspicttOttt  in  the  slate  eUffi  atont  a  '4|ttartwof  amila  east  of 
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TrewaTBS  Head,  in  the  parisb  of  Breage,  in  Cornwall)  ibw  of 
which,  in  my  opinioti^  can  be  clearly  understood  by  those  who 
fca^e  never  visited  the  spot;  conseqtiendy  less  likely  are  they  t6 
be  able  to  decide  on  their  disptited  natiire,  whether  the  granite 
composing  the  veins  is  of  the  primitive  or  secbndaty  foi^mation. 
Having  very  recently  visited  the  spot,  and  taken  Mr.  Sed^iok's 
description  of  these  veins  with  ine,  I  find  the  aceoant  given  by 
him  nearly  correct ;  at  the  same  time  I  discover  that  he  has 
omitted  to  notice  some  circumstances  whijdh  might  tetfd  to 
elucidate,  in  a  more  correct  manner,  the  nature  of  their  forma- 
tion«.  In  endeavouring  to  supply  this  deficiency,  I  have  thought 
it  idvisable  to  give  a  section  of  the  ctiffl  or  an  outline  of  its 
appearance  from  the  beach  at  low  water  (PI.  XXI),  fig.  1,  and 
add  a  few  observations  which  I  conceive  necessafy  as  we  prd- 
eeed  itk  his  description. 

^  About  a  quarter  of  a  mile  east  of  TreWavas  Point  (aiid  about 
100  yards  east  of  this  sketch),  where  the  thSk  are  in  an  uMsil^ 
iEdly  ruinous  state,  a  small  brook  has  excavated  a  ptissage  to  the 
water's  edge.  The  kilias  rocks  on  the  beach  appete  to  be  inter- 
sected by  numerous  contemporaneous  veins  Of  qlmrtss*  Near 
this  spot  several  thin  beds  of  granite  seem  to  altemate  with 
the  slate;  one  in  particular,  which  preserves  its  thieknesa 
and  confortnity  to  the  lamina  of  the  fichist  for  ^ward«  of 
100  feet,  when  it  is  lost  in  the  waters."  The  slate  lying  both 
above  and  below  this  granitic  vein  as  it  traverses  the  beach)  is 
washed  frorii  its  surfaces,  so  as  to  leave  it  projecting  in  %ii&ny 

E laces  several  feet,  so  that  its  dip  is  very  visible,  and  is  found  tb 
e  as  in  the  cliff  at  about  an  an^e  of  28^.  '^  However,  a  further 
examination,'^  says  Mr.  Sedgwick,  ^'discovered  its  ireai  nature; 
for  upon  observing  it  in  an  opposite  direction,  a  number  of  ftmaller 
▼einis  were  seen  emanating  from  it.  It  then  cut  obtiquely 
through  the  laming  of  slate,  starting  off  from  its  first  direction, 
and  became  finally  lost  in  a  waving  line  among  the  diffs.  The 
greatest  width  of  this  vein  is  about  two  feet,  and  its  extent  from 
the  edge  of  the  water  to  its  termination  in  the  cliff  is  about  400  feet. 
*^  Further  west,  the  granite  veins  are  crossed  by  two  othem 
of  a  different  character ;  one  of  them  ranges  nes^ly  in  the 
magnetic  meridian,  and  underlies  east  two  feet  in  a  fathom ;  ihs 
other  underlies  in  an  opposite  direction.  Hiey  are  about  a  foot  / 
and  half  in  width,  and  contain  quarts,  oxide  or  iron,  and  a  htde 
clay  slate.^'  This  quartz  vein  ranging  nearly  in  the  magnetic 
meridian,  produces  upon  the  grimite  Vein,  the  same  efiect  that 
cross  courses  often  have  upon  metalliferous  veins  in  most  of  oar 
mines,  that  of  heaving  it  out  of  its  diirect  cc^rde.  Here, 
fi^.  2,  the  ffranite  vein  is  heaved  up  about  three  feet  by  b^ng 
imersected  by  the  quartz  vein ;  while  another *quart«  vein,  a  few 
feet  distant,  is  seen  pursuingits  regular  course,  being  interrupted 
only  by  the  granite  vein.  This  circumstam^e  I  shan  have  occa- 
sion to  remtrk  more  fuDy  hereafter.  «        ' 
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^*  For' a  considerable  extent  beyoad  this  pointy  the  ivhole  base 
of  the  clifia  is  covered  with  vast  fragments  of  the  veins  whicti 
have  been  denuded  by  the  surrounded  killas  becoming  decom« 
posed ;  one  of  these  is  10  feet  thick.  In  general  they  are  pf  a 
orilUant  white  colour^  and  of  a  iSne  granular  texture^  sometimes 
containing  within  themselves  parallel  veins  composed  of  large 
crystals  oT  quartz  and  felspar;,  and  proved  to  be  of  contempora- 
neous origin  by  the  long  spiculse  of  schorl  which  pass  without 
interruption,  through,  both  the  quartz  and  felspar.'' 

These  coarse  granitic  veins  within  the  granite  are  best  seen 
in  many  of  the  huge  blocks  on  the  beach ;  one  block  in  parti- 
cular, I  observed,  that  Ws  one  of  its  sides  nine  feet  long,  and 
seven  broad,  covered  with  these  immense  crystals  of  quartz  and 
felspar,  and  which  most  probably  had  separated  from  its  fellow, 
by  the  fall  from  the  clin.  One  crystal  of  felspar  I  separated 
which  measured  4-J-  inches  in  diameter  These  coarse  veins, 
generally  speaking,  are  not  more  than  from  four  to  eight  inches 
thick  ;  but  much  of  the  granite  apparently  forming  the  matrix  of 
the  beach,  in  this  place,  seem  to  be  wholly  composed  of  these 
large  crystals,  in  which  is  found  some  schorl,  and  scarcely  any 
mica  I  while  other  parts  of  the  granite  have  merely  the  larg^ 
felspar  crystals  imbedded  in  it,  as  to  render  it  completely  porphy- 
ritic.  One  block  of  considerable  magnitude  has  a  vein  of  deep 
floured  amethyst  passing  through  it^  several  small  crystals  of 
which  I  collected. 

.  "  Beyond  the  ruin  of  these  veins,  there  is  a  bed  of  granite  one 
foot  thi6k,  and  about  40  feet  in  length  and  breadth."  This  is 
the  coarse-grained  granite  just  alluded  to,  but  it  varies  in  thick- 
ness from  one  to  five  feet.  This  '*  passes  under  the  cliff,  and 
to  all  appearance  alternating  with  the  slate,  but  which,  as  in  the 
former  instance,  turns  out  to  be  a  granitic  vein.  Adva^cing 
further  ti>  the  west,  the  rocks  are  beautifully  intersected  with 
veins  of  the  like  nature^  the  lower  part  being  cut  through  by  a 
well  defined  vein  of  about  a  foot  thick,  while  the  higher  parts 
are  traversed  by  innumerable  ramifications  ;  the  lower  branch 
after  keeping  the  direction  of  the  slate  beds,  for  a  dist- 
,ance  of  60  feet,  suddenly  rises  in  a  perpendicular  direction  to 
the  top  of  the  cliff.  The  whole  of  this  system  of  veins  after- 
wards unite  in  one  trunk,  which  after  traversing  a  projecting 
ledge  of  rocks,  descends  in  an  oblique  direction  into  a  great 
mass  of  granite,  which  form  a  part  of  a  natural  cavern.  rJear 
this  spot  appears  a  veiy  large  mass  of  granite,  which  seem 
to  be  the  root  of  the  gigantic  veins,  which  proceed  from 
this  point,  and  rise  in  broad  white  lines  towards  that  part  of  the 
cliff  which  reposes  immediately  on  the  central  granite.  Splinters 
of  clay  slate  are  here  seen  imbedded  in  the  middle  of  the  granitic 
Teins. 

"  From  this  point  two  large  veins  sepaiated  by  a  lancet- 
shaped  mass  of  slatej  rise  towards  the  west  at  an  angle  of  about 
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15**.  Withih  a  few  feet  of  these  two,  a  third  veini  starts  out  at 
Bearly  the  same  angle,  and  proceeds  in  the  same  directioin.' 
These  three  veins  are  throughout  nearly  of  the  same  thicknesS| 
viz.  each  about  five  feet.** 

Whether  the  recent  fall  from  the  cliff  during  the  last  winter 
has  altered  the  features  of  the  veins,  or  exposed  a  new  one,  I 
cannot  state  with  certainty ;  but  there  is  distinctly  to  be  seen  at 

I)resent  four  separate  veins  as  represented  in  the  section ;  the 
owest  is  not  more  than  three  feet  thick,  until  it  arrives  at  the 
point  (a),  when  it  suddenly  widens  to  more  than  six  feet,  at 
which  thickness  it  continues  on  to  the  west.  The  vein  imme^ 
diately  above  this  {b)  commences  about  five  feet  in  thickness, 
and  continues  on  at  the  same  width  as  far  as  immediately  over 
the  widened  part  of  the  vein  below,  where  it  decreases  to  about 
2^  feet,  and  so  continues  on  to  the  recess.  These  jLwo  are 
at  about  an  angle  of  15^,  The  next  vein  (c)  is  about  seven  feet 
thick  throughout,  and  rises  at  about  an  angle  of  30^,  and  it  is  in 
this  vein  principally  where  the  fragments  of  slate  are  so  very 
conspicuous  :  some  of  these  fragments  measured  from  three  to 
four  feet  in  length,  and  from  four  to  six  inches  thick :  they  show 
themselves  in  the  veins  in  the  manner  represented  in  fig.  3.  At 
other  places  the  slate  may  be  seen  apparently  shooting  into  the 
veins  of  granite  in  a  tortuous  manner,  fig.  4  :  a  fourth  vein  (d), 
about  eight  feet  thick,  is  found  rising  at  an  angle  of  about  46® 
till  it  is  lost  in  the  alluvial  soil  above.  This  vein  does  not  appear 
to  be  noticed  by  Mr.  Sedgwick. 

On  exau^ining  some  of  the  rocks  lately  fallen,  many  fragments 
of  slate  are  to  be  found  imbedded  in  the  granite,  and  several 
masses  of  slate  may  be  seen  with  granite  adhering  to  one  or 
more  of  its  sides,  and  so  firmly  attached  to  it,  that  the  granitic 
vein  itself  has  split  in  preference  to  separating  fi*om  the  slate. 

"The  two  lowest  veins  preserve  their  course  without  being 
much  deflected  for  some  hundred  feet,  and  from  the  place  we 
first  remarked  them,  disappear  behind  a  projecting  part  of  the 
cliff.  On  turning  this  projecting  ledge,  we  suddenly  reached  a 
recess,  the  lower  part  of  which  was  filled  with  the  ruins  from 
the  higher  of  the  overhanging  rocks. '  The  western  side  of  this 
recess  is  composed  of  killas,  mtersected  by  some  small  granitic 
veins."  About  half  of  the  western  side  only  is  composed  of 
killas ;  close  to  the  alluvial  soil  is  granite  15  feet  thick ;  then 
conies  a  thin  layer  of  slate  about  three  feet  thick,  which  is 
again  followed  by  a  granitic  vein  (g),  about  16  feet  in  thickness. 
The  remaining  part  of  the  cliff  below  is  all  slate,  which  entirely 
disappears  about  200  feet  further  west  than  this  recess.  In  this 
last  described  slate  are  tO  be  seen  blocks  of  rounded  granite,  or 
what  in  other  situations  would  be  called  bowlders  of  small 
dimensions  imbedded  in  the  centre  of  the  slate  as  seen  at  (e). 
This  granite  has  a  different  aspect  from  any  other  in  the  imme- 
diate neighbourhood,  being  of  a  darker  and  firmer  texture,  and 
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ooniaiiiuiff  ita  teufj  quantity  of  mica  $  whereat  what  coaiposev 
the  Teina  haft  alwo^  a  9laty  fracture,  containa  little  or  ao  mica, 
and  baa  a  white  chalky  appearance* 

"  A  protruding  mass  of  granite  from  the  base  of  the  eastern 
side  of  tbift  re<iess  to  the  height  of  26  or  30  feet  (/)•  It  is  pf  a 
i^ry  singular  outline,  yet  does  not  appear  to  have  ^hown  the 
slaty  laminee  reposing  oa  it  out  of  their  usual  direction*"  Thia 
I  should  also  denominate  a  granitic  vein,  which  soon  becomes 
hid  and  lost  on  the  beach  from  the  .ruins  of  the  chff  above.  It 
has  m  evei^  respect  the  same  characters  as  the  granite  of  the 
other  reias  ^  hf  careful  examination  the  slate  may  be  observe<l 
benealh  the  vem,  making  it  about  18  feet  thick.  Its  other  end 
soon  becomes  lost  behind  the  mound  of  rubbish  in  the  recess, 
and  from  its  inclination,  I  should  think  the  vein  (g)  on  the  wc^sfr* 
era  side  its  continuation.  *^  The  mound  of  rubbish  in  the 
recess  enabled  us  to  ascend  more  than  half  way  up  the  cliff,  and 
trace  the  two  large  veins  before  mentioned  into  an  enonnoua 
buneh  of  granite,  Which  here  reposes  on  the  top  of  the  cliff,  and 
iststtpported  by  undisturbed  beds  of  slate;  the  line  of  demarca- 
tion ueing  neady  horizontal,  and  at  an  elevation  of  60  or  70  feet 
above  the  level  of  the  beach.  The  deluded  face  of  this  bunch 
of  granite  is  30  or  40  feet  thick.  Two  or  three  veins  appear  to 
take  their  tMrigin  from  this  anomalous  overlying  mass.  One 
Spreads  out  in  tninute  ramifications  towards  the  part  of  the  difig 
which  abuts  towards  Trewavas  Point,  at  the  termination  of  the 
killas  in  that  direction.  Two  others  descend  obliquely,  and  are 
lofst  behind  the  lar^e  mound  of  rubbish  before  mentioned.^' 

The  wh<4e  of  toe  slate  has  an  evident  inchnatioa  to  the 
east  at  an  ae^  of  about  15^;  and  in  no  part  of  it  traveraed 
by  the  granitic  ^eins,  are  its  laminae,  &c.  interrupted.  There 
are  evident  symptoms  of  these  veins  being  formed  subsequently 
to  theskite;  for  in  one  part  of  the  vein  (c),  there  is  a  slight 
Assure  running  pa^endicular  through  the  slate  until  it  meets  the 
iwiti,  which  fissure  may  be  again  seen  on  the  opposite  side  of 
the  v^eia  holding  its  direct'  course.  Several  smaU  quartz  veins 
traverse  the  slate  in  all  directions,  but  observe  the  same  law  aa 
regards  Ihe  gramtic  vein ;  aud  in  no  part  whatever  could  I  find 
emer  fissiure  or  quartz  vein  of  the  slate  to  penetrate  the  ^aaite 
(except  the  one  oefore  mentioned,  where  the  granitic  vein  is 
heaved  by  i^)  9  bat  in  every  instance  to  present  themselves  as  in 
ig.  6.  The  slate  does  not  make  its  appearance  more  than  200 
feet  west  of  this  recess. 

I  am,  dear  Sir,  your  humble  servant, 

M*  P.  MoYL£» 


Wlti\Ti     :  UemamiMt^Sf^iaili^^^M  ftS 


Artici^b  IIL 

4«  Abridged  Tranftdtion  of  M.  Uamon^^  Instructiomjor  tt^ 
. ,  Amplication  of  the  Barometer  to  the  Measurement  of  Heights^ 

with  a  Selection  from  his  Tables  for  fficilitating  those  Opera^^ 
.    tioHs^  reduced  hvhere  necessary)  tg  JEngUsh  Measures*    jBy 

Bad^n  Bowell,  MA.  oF  Oriel  College,  Oxford, 

(To  the  Editor  of  the  Annals  of  Phitosophif.) 

SIR.  K 

.  Tii£:(di$i9Brlatioix9  a^d  tables  df  M*  Ri^mond  are  of  9wl| 
abkaoiKl^deed  exceileoce  for  the  purpq^Qs  of  the  herptteirt^ 
t>beervei?|  iHet  I  tiru«t  the  following  abstract  ef  tbembroughibiato 
a^forpn  lAote  eoAveoient  to  ^  English  student  will  not  pe^naot 
ceptable.  On  a  careful  peraaal  oi  hia  ^blioatioQi  it  appeared  ta 
me  Umt  iim  valuable  information  contained  in  it  wa9  very  svecep- 
tible  of  bein^  reduced  into  ^a  sineLller  compass;  and  that  ao^ong 
die  viariove  taUea  be  has  ^ven^  thoee  of  more  essential  one 
jmight  be  selected^  and,  as  far  as  reauisite»  reduced  tp  EbgUeh 
jeeeasures.  In  this  way  I  oonceive  tne  most  vahiable  maleiri^ 
4>f  the  author  may  be  very  usefully  collected;  and  within  tjif 
oompcuss  of  three^  or  at  most  four  papers  of  siibh  length  as  » 
prf»K>Flionate  to  the  site  of  a  number  of  the  Annah,  I  trusii 
«haU  be  able  to  present  tiie  scientific  inquirer  with  $  cpmpen^ 
dium  of  much  information  highly  requisite  to  be  fittend^  te  in 
the  lopea^arement  of  heights  by  the  barometer^  and  with.a  set  ef 
iables  which  seem  to  unite  facility  of  operation  witii  norr^taeaf 
of  result,  in  a  ^ater  degree  than  any  extant.  .  B.  P^ 

General  Prineiplea^  Barometrical  Meamremstkt,  , 

It  is  w«li  known  that  in  the  barometer  the  mercury  s^ks  e$ 
^e  an  irievated  above  the  level  of  the  sea ;  this  indeed  must  be 
the  case,  for  the  barometer  may  be  considered  as  a  bafamee  ik 
«wliic3i  the  column  of  mefeuty  keeps  in'eqmlibaio  with  the  c<»rres- 
ponsdmg  column  of  air.  At  the  level  of  the  sea,  it  balances  the 
whole  weighl  of  the  atmosphere :  at  a  greater  etevaliony  only  a 
paft  of  it*  Th^  quantity  1^' which  it  has  sunk  expresses  the 
weight  of  the  stratum  of  air  mteroepted  between  the  teveU  of  Ae 
two  stations.  Considered  in  relation  to  the  measure  of  height 
it  expresses  the  diffenence  of  level  in  a  ratio  defending  on  that 
of  the  densities  of  mercury  and  air.  What  tfien  is  the  &cknes8 
of  Uie  Bti'atum  of  air  whose  weight  is  equal  to  that  of  an  inch  of 
mercury  ?  To  such  a  ^question  may  Ae  problem  of  the  metisurah 
tiou  of  heights  by  the  barometer  be  ultimatdy  reduced.  Tbia 
question,  however,  apparently  so  simple,  has  nevertheless  occa« 
sioned  mu^  diffienlty  lo  pfaliosophem. 
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If  the  air  were,  like  mercury,  an  incompressible  fluid  and  of 
uniform  density,  the  solution  of  the  problem  would  not  hare 

E resented  any  difficulty* .  It  would  then  have  sufficed  to  estar 
lish  once  fpr  all  the  ratio  of  the  densities  in  order  to  infer,  that 
of  the  volumes,  and  to  determine  the  thickness  of  the  stratum  of 
air  whose  weight  was  in  equilibrio  with  a  given  column  of  mer- 
cury of  the  same  diameter. 

l^ut  air  is  elastic ;  it  dilates  or  condenses  in  proportion  to  tlie 
pressure  it  undergoes  ;  and  in  proportion  as  we  rise  in  the  atmo« 
sphere,  we  perceive  its  density  dimintsh  along  with  the  weight 
by  which  it  is  compressed.  If  then  we  suppose  a  column  of  air 
divided  into  strata  of  equal  thickness,  these  strata  beginning 
from  below  will  diminish  gradually  in  weight,  and  will  correspond 
respectively  to  portions  of  the  mercurial  column  gradually 
smaller :  in  such  a  manner  that  equal  differences  of  elevation  wiU 
be  marked  in  the  barometer  by  successive  depressions  of  the 
mercury  so  much  the  smaller  as  we  rise  higher. 

We  perceive  then  that  in  a  column  of  air  supposed  at  a  uniforiA 
temperature,  the  density  of  the  strata  decreases  in  proportion  as 
the  compressing  weight  diminishes,  which  is  represented  by  the 
^height  of  the  column  of  mercury.  Setting  out  from  this  first 
datum,  and  imagining  the  column  of  air  divided  into  sttata 
bounded  by  planes  indefinitely  near  each  other,  we  are  led  to 
perceive  that  the  differential  variation  of  the  density  is  propor- 
tional to  the  product  of  this  density  multiplied  into  the  variatioa 
in  vertical  height.  And  if  we  make  this  height  vary  by  quanti^ 
ties  constantly  equal,  the  ratio  of  the  differential  ot  the  density 
to  the  density  itself  will  be  constant,  which  is  the  characteristic 
property  of  a  decreasing  geometrical  progression  whose  terms 
approach  indefinitely  near  to  each  other."^  Hence  it  fdlows, 
that  if  the  heights  of  the  strata  increase  in  arithmetical  progres- 
sion«  their  density,  and  consequently  their  weight,  ana  conse- 
quently also  the  heights  of  the  barometer  will  decrease  in 
geometiical  progression.  This  law  is  the  fundamental  pria<i;iple 
of  the  apphcation  of  the  barometer  ..to,  the  measurenKent.  of 
heights. 

Long  before  philosophers  were  aware  of  it,  there  existed  & 
book  which  seemed  n;iade  expressly  for  faciUtating  the  appUca* 
tion  of  this  principle.  The  log^nthunc  tables,  uie  admirable 
artifice  of  which  had  already  so  much  abridged  the  long  cal^ula*- 
tions  of  astronomy,  offered  a  double  series  of  corresponding 
numbers,  one  of  which  proceeded  in  arithmetical,  .the  other  in 
geometrical  progression ;  numbers,  which  even  the  mort  cour;^- 
ous  patience  would  doubtless  never  have  had.  resolution  enough 
to  calculate  solely  for  the  sake  of  the  measurement  of  heighte, 
•even  if,  in  other  ^respects,  this  art,  as  yet  in  its  infancy,  had  been 
.capable  of  suggesting  the  idea,  .  It  required  some  genius  even  to 
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0»Boeive  diia^  tow  apfdiMtioQ  o£  tebles  hitlierlo  pigMfiaedlpiy  so 
man^  «er vices  nf  a  totally  different  kind*  The  name  of  Mariotta 
lemains  eoi^d  wdth  a  nappy  approximation,  lyhicb  seemed  aa 
if  it  Qiight  to  have  been  made  at  once  by  eyery  oae>  hut  which 
he  himself  did  not  turn  to  any  advantage.  We  know^  howevejv 
that  the  heights  of  the  barometer  at  the  two  statioii^  being 
expressed  whether  in  inches  or  any  other  measure,  the  difference 
of  level  is  represented  by  the  difference  of  the  lo^aritho(i&  of 
these  heights* 

But  this  representation  is  only  an  abstract  one ;  it  indicates  a 
falioy  aiad  not  absolute  measures,  because  the  system  of  the^ 
taUes  is  not  framed  in  the  particular  system  belonging  to  th^ 
neaaoies  of  heights. 

In  order  that  the  diffisrenoe  of  the  logarithms  may  he  traas4 
formed  into  feet,  we  must  apply  to  it  in  a  particular  manner  the 
value  corresponding  to  these  measures,*'  combined  with  the 
ratio  of  the  densities  of  mercuiy  and  air.  These  conditions*  nro 
m&te  easy  to  fulfil  than  it  might  appear.  The  whole  opeiation 
consists  m  finding  once  for  all  the  number  of  feet,  fathoms,  &c» 
which,  multiplied  by  the  difierence  of  the  logarithms,  will  reduce 
the  abstract  expression  to  one,  pvin^  absolute  measures  regulated 
by  the  ratio  of  the  densities.  N^othing  is  more  simple  p^vided 
we  know  ibis  latter  ratio.  Let  us  suppose  that  at  the  piessuri) 
of  2d*921  inches  of  mercury,  and  at  the  temperature  of  melting 
ice,  the  weighty  of  air  and  paercury  were  as  unity  to  10477-9. 
The  heights  of  the  two  columns  being  inversely  as  their  deasitiesi 
it  is  elear  that  we  must  ascend  l-lOQth  of  10477*9,  or  1Q4^779> 
in  order  that  Ae  barometer  may  sink  1-lOOth  of  tlie  is^ame 
denomiaation  as  that  in  which  p^ur  ascent  is  expressed,  09 
nearly  8*7  feet,  that  it  may  sink  1-lOOth  inch.  Now  the  pressure 
beingi  supposed  equal  to  29^921  inches,  we  shall  find  the  number 
sougt^t  mr  dividing  104*779  by  the  difference  of  the  tabular  kiga^ 
rithmsof^^the  barometrical  heights,  29*921  and  29^911* 

The'  exact  ratio  of  the  densities  being  on  the  contmrv  suppuoaed 
iittknow:^,  ^1^  operation  will  not  be  at  aU  more  difficult  if  w^ 
have  measured  geometrically  and  with  great  exactness  a  differ<r 
eBce  of  elevation :  for  then,  taking  tlve  barometer  to  the  two 
extrematies  of  the  measured  height,  and  dividing  the  difference 
of  the  logarithms  by  the  difference  of  elevation,  we  shall  equally 
obtain  trc  number  we  seek ;  it  will,  however,  correspond  only 
ta  &e  particular  temperature  and  pressure  undev  the  influence 
of  which  we  have  been  operating.  If,  from  he^ce,  we  wished 
to  deduce  the  absolute  ratio  of  the  densities  of  mercury  and  air^ 
we  may-  arrive  at  it  very  easily  by  means  of  a  fbnpaula,  wUch  is 
extremely  simple,  given  in  the  ^*  Astronomie  Physiquey^  of 
M«  Biot't  My  first  memoir  contains  the  appbcalion  of  the 
misthods  of  proceeding  which  I  have  here  alluded  to. 

»  '<  lie  Type  4»eMMefiires.'*  f  Tom.  i.  p.  H^t 
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Tburnmnheiv  in  ik<st,  once  deti»mtiied  ciAher  fby  otpsenmtiQti 
or  exiperiment,  serves  for  all  subfleqaetit  opemtiotos ;  by  mokingi 
the  tnodifications  which  the  difikreAce  of  curouaisteoees  m^ack 
Mse  reqwres :  this  is  what  we  caU  the  cmuUint^  coejiciemt  4)f  Ibe 
jEbmiula. 

Thus,  m  order  to  measure  the  height  of  a  mouotaiiiy  the  Am« 
damental.  operation  oootsists  in  observing  the  barometer  both*al:i 
the  foot  and  the  summit :  taking  oat  of  the  ordinal^  tables  the 
lo^rithms  corresponding  to  the  oarometric  heights  expressed  iot 
QnttS'of  the  same  denomination  and  decimal  parts  of  those  units ; 
•libttacling  the  smaller  from  the  greater  logarithm,  and  mi4ili** 
pl^in^  the  difference  by  the  conststnt  coeflScient.  Tiie  pr^diiol 
will  gire  the  height  required  in  measures  of  the  saawe  deoominaM 
Iran  as  tho6e  which  entered  into  the  determination  of  the  ^ooeffi** 
oient:  and  this  height  will  be  correct  if  we  <^rate.und^  .tba 
same  circumstances  which  were  supposed  in  de4enaining;tji0 
eoidicient* 

'  These  ciroumstaxices  are,  'Ss  has  been  observed,  a  cestais^ 
atoiQspheric  pressure  and  a  certain  temperaturei  from  wheno^ 
fesults  a  certain  ratio  between  the  densities  of  air  and  m^roury4 
The  coefficient  supposes  them  constant :  they  are  in4:«sUty  tvely 
variable ;  it  must,  therefore,  undergo  cefi^ain  modiBeations  anftlov 
gous  to  the  changes  with  which  these  drcumstanees  may^bo 
afiected. 

In  the  formula  ofM.  de  Laplace,  for  example^  the  coeffieieni 
is.determinesdfor  the  level  of  the  sea,  the  temperature  ctf  melting 
.  ice,  and  the  latitude  45^.  It  is  then  only  accurate  for  this  ainglQ 
onbe,  and  the  formula  would  be  incomplete  and  inapplicable  to 
niher  »es8Gs>  if  it  did  not  comprise  corrections  suited  to  the  vnrifi- 
tfons  irf  these  first  data. 

:  The  most  important  of  these  corrections  relates  tor  tkn 
variatioiia  of  temperature ;  it  is  easy  to  conceive  theprincipleTof 
this,  and  to  feel  its  necessity.  Heat  dilates  air:  it  augments  iln 
i?)dume,'and  diminishes  its  density.  With  equal  wei^m;,  itoccii^ 
pies  mbre  space;  with  equal  volume,  it  has  less  weight.  •  If  wq 
suppose  a  stratum  of  air  of  1000  feet  in  thickness  latein^tad 
botweeo  the  levels  of  the  base  and  summit  of  a  mountain,  this 
stratum  will  weigh  less  at  a  temperature  of  10^  centigrade  •thun 
at  aero.  The  difteren^e  of  the  heights  of  the  barometer  observed 
at 'the  two  stations  will  be  less  in  the  former  than  in  the.  latter 
caae^  and  if  wea^pply  the  same  coefficient  to  the. two  logarithm 
mic  diffeoences,  we  slmll  have  two  very  different  measnresof  ono 
luad  the  'Same  height; -the  mountain  will  seem  to  diminii^  in 
height  in  pcoportion  as  the  tempemture  increases*  Now  the 
coefficient 'being  calculated  for  the  temperature  of  melting  ,i^| 
we  must,  inconsequence,  increase  or  diminish  its  value^^^ccoitl- 
ingas  the  temperature  rises  above,,  or  sinks  below,  that  .points.  . 

Experiment  has  taught  us  that  the  variation  of  air  in  volume  is 
nearly;  14 ^7tJi  firr  a  variation  Qf  \^  ^entig^e:  9Bpposing  the 
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W^fb^'wk  a  Msteaf  absohiteicliyBete;  for  tlie  inbrodiictioi^  of 
mot^re  ^ensiUjr'  changes  thk  ralio.  In  fact  aqueous  vapour  at 
Ibsr  saikie  tMiperaititre  weighs  less  than  air :'  and  did  stnutaMb 
([wftieh  we  took  as  sta  example)  will  again  ka?e  ks  weighs  dkoai-^ 
nished  without  changing  its  temperature  in  proportion  m  n^u^ 
milled  ^fnth  a  larger  dose  of  moistare*  Now  as  the  almon^ere 
isnever  p^ectly dry^  we  must  add  a eorrectioii for  honuditystai 
that -which  we  employ  for  the  temperature ;  and  the  hygrometer 
will  serve  to  regulate  this  corre<^tioa  if  we  have  for  that  porpoae 
aanfficteotnoimer  of  observations  which  can  be>relied  on;  bat 
considering  that  this  correction  will  be  in  itself  but'  yery  small^ 
and  that  if-we  suppose  the  quantity  of  vapour  constant,  itsvaria^ 
tiofw  will  influence  but  Uttle  the  exBOt;ness  of  the  measaremenfts^ 
w^  may  be  satisfied  to  take  the  air  at  its  usual  state  of  a  meanr 
hntiiidity^  and  to^coitobine  the  two  corrections  by  raising  that  for 
tfae^  temperatare  to  l-250th  for  each  degree  oenti^rade* 

But  in  order  to  apply  this  correction,  we  must  further  consider 
whttt  it  is  that  we  understand  by  die  temperature  of  a  cdnnn  of 
ait.  We  find  that  the  heat  decreases  from  the  level  of  the  sea 
to  the  h^hest  regions  we  have  been  able  to  reach*  A  column 
of  air  is,  therefore,  more  cold  at  its  summit  than  at  its*  base,  and 
its  ttiean  temperature  will  be  found  between  these  extremes^tat 
a  distance  regulated  by  the  law  which  the  decrease  oftempeia-r 
ture  follows :  if  this  decrease  be  uniform,  that  is,  in  arithmetica]| 
jHPOgre^sioQ,  we  shall  have  the  mean  temperature  by  taking  ttie 
QMste  of  the  thermometers  at  the  two  stations.  This  is  the  sup^ 
position  most  generally  adopted.  However  some  great  plnioftONi 
pheiils  think  that  the  decrease  is  accelerated  in<  proportion  to  the 
elevation.  This  may  be  true;  but  it  is  not  less  so,  tint^itia 
extremely,  irregular;  and  whatever  may  be  the  gaaeral  laws) to 
wUch  it  is  sub|ect,  these  laws  are  altogether  counteracted  by  tho 
]iatftr0  and  form  of  the  earth ;  by  the  reflection  of  the  sun's  rays, 
the  sanation  of  viinds,  and  the  action  of  ascending  and  descend* 
iAg  'Currents ;  so  that  we  may  consider  the  bypotihesis  of  an 
anifobn  decrease  as  a  mean  term  from  which  we  haTe,^for  the 
present)  ilo  reason  to  depart. 

•^An^hierr  correction,  of  a  more  limited  description,  but  not  less 
iinp6ftantf  ib  founded  on  the  variation  of  gravity.  It  is  wdi 
known- that  this  force  diminisheft  tis  we  recede  from  the  centre  c^ 
th^  (earth  as  the  square  of  the  distance.  Now  the  earth  is  a 
sbb^foid  flattened  at  the  polea,  and  protuberfint  at  the  equator; 
Wt  radii  atth^  equator  tare  longer  than  thossc  at  the  pote ;  the 
polar,' *  therefore^  are  nearer  the  centre  than  the^ec}uat<mfd 
regiotts;  ^^^  gl^^ity  diminiriies  in  proportion  as  we  leave  the 
fonntr  and  approach  the  latter,  for  the  double  reason  of  the 
ebngation  of  Uie  radius,  and  the  increase  of  the  centrifugal 
forc^.  lit  diminisbes  also,  and  even  more  rapidly  when  we  rise 
above  the  ionean  level  of  the  surface  of  tiie. globe ;  and  from  these 
i^aas^  of'  ttie  dittnutioa  of  gravity^,  it  follows  as  a  necesss^iy 
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MtflMttitioe;  Aftt  the  e^tebUshed  ratio  between  the  densitiee  of 
fur  uq-xnercmy  must  be  altered.  We  easily  conceive  that  two 
Simla  of  df  df  equal  weight,  takea  one  at  tae  equator^  aad  dm 
otiber  at'lhe  pole,  or  the  o^e  at  the  level  of  the  sea,  and  the  otfcey 
several  thousand-  feet  above  |t,  will  occupy  more  spaee  in  the 
hrtter  «ta»tion  tha.  in  the  f<mner,  »b^racting- fioTeil  other 
eauees  of  variatioa  in  the  density.  The  same  ooelicieiit  then 
eanaot  serve  equally  for  these  different  cases,  unless  it  be 
aeoQmpamed  by  a  correction  which  increases  or  diminishes-  it  in 
pvej>ortion  to  the  variation  of  gravity.  This  correction  iiaturan]p 
divides  itself  into  two  portions :  for  the  diminution  of*  gravity  ia 
the  vertical  line,  it  is  tound^  Erectly  on  the  general  lawv  taA 
extends  equally  to  the  weight  of  mercuvy  and  that'  of  air;  JPar 
the*  diminutioB:  upon  the  meridian,  we  find  the  m«asiUB  of  the 
corFfeotion  in  the  fiengih  of  the  second's  pendufatm  which  requilM 
to  be  shortened  in  proportion  as*  it  is  less  solicited  by  -gravity^ 
The  two  corrections  have  each  a  sepamte  term  allotted  tO'tbun 
in  the  formula  of  M.  de  Laplace;  and  his  coefficient  being 
defermined  for  lat.  4^^  at  the  level  of  the  sea,  the  correction  is 

JIus  in'going  towards  the  equator,  and  minus  towards  the  pole; 
rhile  ill  the  vertical  it  remains  always  plus;  only  becoming 
subtrftctive  when  we  descend  below  the  level  of  the  sea  into<tfato 
bowels  of  the  earth,  a  case  which  never  occurs,  except  in  the 
Attorn  of  deep  mines. 

One  correction  more  completes  the  number  of  those  which  in 
H^  present  state  of  our  knowledge  are  essential  to  the  accuracy 
of  baroyietrical  measurements ;  and  this>  though  heiw  treatied  df 
after  the  oth^ars,  is  'neverth^ess,  in  the  order  of  the  operatiDiii9^ 
the  first  to  be  effected. 

It  is  evident  that  we  shaH  but  very  imperfectly  compare  the 
heights  at  which  two  barometers  are  sustained,  if  we  ^have  not 
carefully  observed  the  temperatareof  each.  The  point  at  which 
the  mercury  stands  is  determined  not  merely  by  the  pressure  of 
the  atmosphere,  but  by  the  density  also  of  the  liquid  which 
forms  the  counterpoise  to  it.  Now  heat  dilates  mercury,  and 
diminishes  its  density.  In  that  instrument  then,  of  the  two. 
which  is  the  warqiest,  the  column  of  mercury  rises  in  the  tube  to 
compensate  by  an  augmentation' of  volume  the  portion  of  weight 
whidi  it  has  lost.  If  we  try^  thfe  experiment  of  placing  two  baro* 
meters,  of  perfectly  similar  ccmstruction,  and  which  agree  per* 
feelAy  together,  one  in  a  hot  apartmenti,  the  otbor  in'the  ool(f«ir 
without,  but  exactly  on  the  same  level,  we  shall  see  the  sasse 
atmospheric  pressure  expressed' by  very  different  heights  of  the 
mercury.  If  we  take  theii)  One  to  the^foot,  theothor'to  the 
summit  of  a  mountain,  we  shall  readily  see  that  befose  w^  can 
form  a  correct  estimate  of  the  difference  of  pressure,  we  xmmi 
necessarily  take  into  account  the  difference  of  temperature ;  the 
correction  which  this  chroumstanoe  requires  is  of  the  most  easy 
deeciiption*    it  resulte  from  yeirjr  exact  experim^ts  thai  ^ 


*iof  BlBttingiiciBTto  that  of  the  ebtditiioiicif  i^iilet>«irlli<tti  iff  ^^ulva- 

ft?F^iift^''.'^^^'^^  degree  cenhgrade.  .        .,,  ..       ^ 

>  ^  4%e  buiii^^  whith  v^  h«tvd  now  gttieh  ebiitaiiis  ih  m  MtM^ 
4btlti'liU  t^ttt  We  dt  preiBiBAt  know  conei^mih^  imH9hil»lm«d 
teeiMu#<itii^tft/  Iteitr  fondeiincntftl  firihicij^telr,  s^S  ihe  ttMUi^ 
'D)^Mttoiiil  iAith  tM«y  fe^teikt.  Until  bf  kt^  y^&rb  t«g&ftt  ^tHftci 
«biy  {i^td  mmp^tibfihe  G0nditi6hsbfth^t^i%»btetii;  tli^  othi$H», 
*titfiM^  i)iid^tbtO0d,  Md  e^eti  poifited  btit  bV  distthgiilslii^ 
%biltiii$djph^]^9  retetaih^d  without  pito^ticd  lippiiciitioti.  Tbl^y 
ha:ve  been  all  united  for  tbe  first  time  in  the  exei^eiit  feHi&tild  NT 
M.  de  Laplace^  a  formula  entirely  founded  on  tbe  general  laws 
of  the  e^tdHbritim  df  fluid§/ahd  wWh  is  not  iessramflrkca)^  fdir 
its  ex!actness  than  for  its  generality.  Geometers  will  find  ia  all 
the  works  recently  published  on  the  subject  th^  demoQslfratioiia 
and  analytic  developements  of  the  propositions  which  I  have 
libne  no  mbr^  than  lehtlhciate;  but  it  is  in  tbie  '^  M^caniqne 
^teSti^/'  ttiiit  niiiid^  kmiliarized  with  tUe  most  dbstrude  fijp^d^ 
Idtidiift  of  iscietite  ^ill  be  gratified  in  fiiiiling  the  theory  of  thb 
Mltt^infeter  coiinet^ted  with  ttie  immense  series  of  phyiiieil  laWii, 
ij^hilsh  tbgethieir  cbhstitute  the  system  df  &e  Woirld. 

,.  r .,.  Method &f  Cithutationp 

I    ^e  fortnbtft  bf  M.  An  Lapkce  iedub^d  to  the  stost  ediAVenitent 

tdtto  f&t  cdeultttioii  toajr  be  thus  gir)»il : 

i^tikss  the  dilfei^nce  of  elbVeition  of  thfe  tWb  istatiotul^ 

ft  ss  thfe  higigfat  of  th^  b^ometeri  T  ils  t^ihpehltiiri^,  hXiA  i 
'  '     ^  that  of  the  ail*  at  the  loWier  station. 

A',  T';  ¥y  the  same  at  the  Upper  statioii. 
We  haTe  then  the  fo)k)wing  equatibn : 

:,  log.  (J)  ,  60158-39  feet :  (1  +  •0028371  .  cofl*  2  +) 

^'8- (a)       3 

.  In  this  equation  H  =  A'  +  A'  (-gji^- )•  4^  represents  the  la- 
titude: tf,  the  radius  6f  the  earth,  ±s  20881129*44  feet:  and  irb 
nay  pat  in  the  place  of  z,  in  the  Bee<)nd  member^  its  approximate 
Taluey  namely,  the  second  member  itself  without  the  last  factor. 
•  I' 'have  reason  to  beKeve  that  it  is  notieasyto  find  atibthet 
mod^  6f  procieeding,  or  to  represent  thie  algebraical  qusihtitie^ 
by  a  smaller  apparatus  of  figures.  Now  though  the  calculation 
*(lay  neither  be  very  intricate  nor  rery  long,  it  Will  itill  tly  thfe 
patienM  of  those  who  hate  a  gteat  number  of  heights  to  calcii- 
fal^  at  4Gttie  time ;  and  barometrical  operaticfns  ore  themselires  of 


fto  ezpe^itioQS  a  nature^  that  qmc^kness  may  b^  regarded  as  a 
suitable  condition  in  the  calculation. 

I  have  detennined^  ihenfiiEe,  to  moke'  a  ftli|^  saertiaa  4if 
rieorous  exactness  in  order  to  afford  philosophers  the  advantage 
of  knowing  the  result  of  an  observation  in  less  time  than  womd 
•odierwise  have  been  required.  My  mode  of  proceeding  eonsists 
in  regarding  aa  constant  the  fourth  factor  of  the  above  formula, 
by  giving  it  the  value  which  it  would  have  at  an  elevation  c^ 
about  9842  feet,  at  lat,  45^,  and  at  a  mean  temperature  of  16^ 
centigrade.  For  this  purpose  it  will  only  be  necessary  to  replace 
the  factor  in  question  by  an  augmentation  in  the  co^cient  cal- 
4mlated  according  to  the  supposition  just  made.  The  formula 
will  then  becomci 

*  =»  log.  (J)  60346-4  feet .  (1  +  -0028371  !  cos.  2  +) 

(loeo  4-  g«  -  f)\ 
1000        y* 

• 

This  formula  without  doubt  is  not  rigorously  exact ;  it  exag- 
gerates  a  little  lesser  heights,  and  diminishes  a  little  those  which 
exceed  9842  feet.  We  nave  only  to  inquire  into  the  extent  of 
this  inaccuracy.  For  most  elevations  it  will  be  much  under 
'3  feet ;  and  we  must  go  to  the  equator,  and  ascend  Chimborazo 
to  find  8  feet  difference  between  the  results  of  the  approximate 
and  exact  calculation;  and  8  feet  are,  relatively  to  the  height  of 
Chimborazo  ifvhat  about  half  a  foot  is  to  most. ordinary  elevaiions; 
a  quantity  too  small  to  be  indicated  by  the  instruments,  and 
covered  in  the  uncertainty  of  observation*  I,  therefore,  sea  no 
ireason  for  abandoning  a  mode  of  proceeding  so  convenient^  and 
I  have  never  employed  any  other  to  arrive  at  results  whose 
exactness  has  been  proved  by  the  test  of  geometrical  measwnra- 
ment ;  but  what  above  all  recommeuds  it  is,  that  M.  de  Laplace 
himself  has  not  disdained  adopting  it  in  the  third  edition  of  his 
**  Syst^ine  du  Monde,'^  and  that  M.  Biot  has  made  it  the  basis 
of  his  barometrical  tables,  by  deducing  my  coefficient  60346*4 
from  his  own  60135,  by  a  mode  of  analysis  peculiar  to  himself. 

When,  however,  we  possess  a  formula  of  such  an  order  as  that 
which  we  owe  to  the  author  of  the  "  Mfecaniquc  Celeste^"  we 
fldways  regret  the  want  of  being  able  to  represent  in  cdoulation 
tbe  lesser  quantities.  M.  Okmanhs  has  been  unwilling  to  iieg-> 
lect  those  which  I  havoi  and  he  has  improved  my  suggestion  by 

taking  into  account  the  variations  of  g,  but  neglecting  as  I  do 

tile  small  products  which  refer  to  the  variation  of  the  latitude, 
and  that  of  the  temperature.  His  method  is  as  foUow9<:'  we 
have  allowed  that  in  the  last  factor  of  the  formului  the  vaJue  ^z 
migbt  be  represented  by  the  sccoild  member  of  the  equataon 
wiSiout  this  factor.  In  this  expression,  the  constant  coeffident 
being  reduced  into  toises,  and  a  mean  value  being  given  (to'the 
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car  ... 

.ot!fer%rms/it  will  fee  reduced  to  log; ;(g^^^  1000(31  toiscs  ^dif 
^tetflyv:and4iieh8tfaelfiro£thef«nB^  t 

.    ■    ..     ■,     .  (Nt-iH +'^^5^V  J  Oof.  (g.).+  . -868589). 

*»■  (a)  ■«•(*) 

"'ttnder  this  form  the  last  factor  has  only  a  single  variable 

element;  namely,  log.  f  gj«    It  becomes  then  very  easy  to  cei* 

culate,  and  to  reduce  into  an  auxiliary  table.  This  Til,  Oltmann^d 
has  done  in  the  barometrical  measurements  of  M.  Humboldt;^ 
p.  71. 

Bjutit  wa&pos&ible  to  go  still  farther,  and  I  have  attempted  in 
pay  tjirn  to  improve  upon  the  method  of  M,  Oltmann's  by  the 
gai^e  jneans  of  which  He  has  taught  us  the  use. 

In  examining  his  supposition,  I  observe  that  it  is  only  rigo- 
^Q^9W  exact  for  the  mean  temperature  of  15^  at  the  equator^  and 
i6'7^at  lat.  45^.  Elevations  are  often  to  be  measurea  fit  a  tem- 
^pe>'/|j^e  very  different  from  this,  and  I  have  thought  it  necessary 

tb  tak^  inlo  account  in  this  fector  the  variatiotlB  of  — ;  •    ■.    It 

will  suffice  for  this  purpose  to  suppose  the  coefficient  60158  suc^ 
Gcsaively  diminished  and  increased  by  quantities  correspoadiog 
to  different  temperatures,  and  to  transform  the  table  of  J\l«  Olt- 
snan'S'  t»  one  of  double  entry,    having  for  it^    arguments 

(«)/  ^nd  2  (/  +  O;  t^^at  is  to  say,  the  difference  of  the  loga- 

ntbm%  and  the  double  sum  of  the  thermometers.  . 
'  rin  Uiis  way  there  ia  nothing  neglected  in  the  correction  for 
ihe'diaUBUtion  of  gravity,  except  the  part  belonging  to  the  latt« 
tudor oi^  1  4-  '0028;i7 1  .  cos.  2  4*.  But  taking  it  icoaa  the.  meaii 
latitude  to  the  equator,  it  only  affects  the  factor  asif  there  wfere 
a  i^anatioiixif  0*7^  in  the  temperature,  which  is  altogether  in»eD« 
aiUe,  etDce  a  variation  of  2-6°  only  affects  it  by  a  unit  in  the 
fiftk  dieoimal  placei>f  the  logarithm  of  the  correction. 

•    ^  Use  of  the  Tables.    '     ' 

.:iTliie  •  whole  operation  of  using  the  tables  will  be  sofficienify 
obvious  Xa  those  who  have  had  the  least  practii;e  in  naatlem  of 
tkiskilMl;  biit  some  explanatioui  is  necessary  for  the. sake  of 
those  iwW  are  less  verged  in  such  operations* 
..:  Tike •opemtion  is  simply  this  :  we  suppose  the  baronneters  to 
hflivebeea  well  compared  together,  and  the  tluurmometei-s  divided 


yfiih  the  ceitfigrade  acftJe.  It  i8,iiidi|G»e&i  kjf  what  soak  tine 
barometers  are  dividisdi  so  long  ais  the  two  instfuttietitd  naire 
aimilar  scales,  and  tl»'itfuta.oflSe.div»o&ar9aigaiBiaiibdi^^ 
into  decimal  parta^  The  observed  readings  off  of  theinstmmeiita 
are  to  be  first  written  down.  The  logarithm  of  the  height  of  the 
lower  batotneter  is  then  to  be  taken  from  the  ordinal^  tables. 
It  is  at  this  point  of  the  operation  that  it  is  convenient  to  proceed 
to  the  correction  for  the  temperature  of  the  instrument.  The 
table  (No.  1)  gives  the  logarithms  of  these  corrections  hr  degrees 
and  tenths  of  the  centigrade  thermometer.  The  ditfereace  is 
positive  when  the  lower  barometer  is  the  warmer,  which  is  the 
lOQt^t  ccuadmQn  cafe  ^  and  negative  when  the  upper.  This  i^ble 
gives  the  logarithm  to  be  added  to  that  of  the  lower  baromet^ 
to  reduoe  the  instruments  to  the  same  temp^raturei  We  tfami 
proceed, to  ta.ke  the  logarithm  of  the  i]p|>er  barometer,  and  the 
difference  of  thes6  is  the  number  proportional  to  the  diffel*ence 
6^  elevation,  ivhich  We  hdve  now  to  reduce  into  kbsoLnii^ 
pleasures. 

This  conversion  is  effected  by  multipl^ng  this  d^rence  by 
the  coefficient,  accompanied  by  the  corrections  belonging  to  the 
mean  temperature  of  the  column  of  air,  the  latitude  of  the  pla/ce, 
and  the  diminution  of  gravity  in  the  vertical  direction. 

We  begin  by  taking  the  logarithm  of  the  difference  of  Ic^a-* 
irithms  ;  to  this  is  then  added, 

1 .  The  logarithm  of  the  constant  coefficient  for  lat.  45^  reduced 
t^  that  sort  of  measure  in  which  we  wish  to  have  the  result.  By 
keeping  this  primitive  coefficient  separate  from  the  modifications 
Introduced  by  the  latitude,  we  have  a  facility  of  calculaiiiig 
heights  in  any  measures^  or  of  altering  the  coefficient  if  it  should 
be  found  necessary. 

2.  The  correction  for  the  latitude.  This  need  only  be  calcu- 
lated for  intervals  of  1^ :  a  greater  degree  of  exactness  would  be 
superfluous.    (Table  2.) 

3.  The  correction  for  the  vertical  diminution  of  gra/rifeyd 
(Table  3.) 

-  (For  the  details  of  these  operations,  see  the  renmtka  and 
inamptes  accompanying  the  tables.) 

•  In  the  table  of  this  correction,  the  first  two  decitnals  of  tb« 
difference  of  logarithms  in  the  vertical,  and  intervals  of  10^  of 
likB  thermometer  in  the  horizontal  columh,  are  sufficients  The 
mean  differences  belonging  to  each  column  afford  the  means  of 
calculating  to  the  third  decimal,  or  to  intermediate  degrees  of 
the  thermometer  if  we  wish.  This  is  generally  unnecessaiy,  but 
these  dif&reiices  have  another  use>  which  we  shall  see  as  we 
proceed. 

The  correction  for  the  diminution  of  gravity  supposes  ^ka 

lower  barometer  to  be  at  the  letel  of  the  sea.    So  long  as  the 

.inferior  station  is  much  elevated,  the  correction  regulated  frbm 

this  point  of  dejparture  becomeB  insufficient  to  apply  to  th«  other 


tngiBelil  Ae  eorreottea  ia  ptoportioa  to  tkis  height  ^  Itet  sttt^ 

VVft'tBiy;  talre>  li&d  its  effect oa  the  ^xeotnMS  of  awafittrtaiBMi  m 
very  inconsiderable**  If  Ihe  lower  slktioa  Ims  muoh  eldV«led|  wi 
•hall  iWtljp  have  a  great  height  lo:  measure  above; it tiifi but 
fittli^  ite  shall. have,  ouly  a •  very  smaU  cornection^  to.  mfikel  't# 
thit  the  small  quaatitieB  wbich  it  inlroduces  idto  the  eakakrtutai 
will  ^«neraUy  L  covered  by  the  imcett8ili1y  litidi  wiudk  M 
•hsbti^atien  ii  eJiempti  -^ 

"  Bowevisr^  the  learned  .coadjator  of  M«  de-HiitnbMt  faaii%«ti 
tewilMng  to  fkegVbct  this  con^ettOn  ;  and  #e  find  in  die  ^pms 
OMlrieal  iablea  which  he  has  just  pulAshed^  a  dinril  taUa  df 
quonlities  lo  be  added  id  the  meailured^eightnl  avcbohiing  Id  tM 
absointe  •elevation  at  which  the  lower  baionieter  is  j^koed  i  aA 
eleVation  saffidbently  indieated  by  that  of  the  odhnin  of  kneniaii^ 
I'havo  bor#(lwed  from  him  this  tabled  merefy  iitosfennititit  it  into 
logarithms  to  agree  with  the  system  of  circulation  whibS  Iiibv# 
ampl6d  (Tiible  6).  The  divisions  of  th#'  baromefeir  in  thte'first 
eduibn  are  sufficiently  near  for  the  degt«e^of  abciiraeyreqiliredl 
tf  igiealer  eicaetnes^  be  desfared^  it  may  be  suft^ndbj^  altaiinA 
by  means  of  Ihe  column  of  differences. 

Itoidy  ri»3kains  to  take  into  account  the  mnantempetatttre  ^f 
the  column  of  air.  The  mode  of  eflRectiih|^  this  i»Drns(MM 
aeeovding  to  Ihe  formula  is  ex^emeiy  simple.  The  dottblb  mM 
of  th^  thermometers  virill  be  positive  or  negative  as  it  is  abofe  tM 
below  z6ro(  the  operation  is  obvious  from  th^  foUdWing 
lexantplet 

Let  2  (f  +  O  =  +  40;  ^e  have  J^  ±s  1*040        ,    "' 
If  it  be  s=  ^  40,  it  becomes  ~  =  0-960 

'  1000  t 

FcMT  the  logarithms  of  these  numbers>  the  observer  will  at  on<^ 
teSet  to  ihe  common  tables.  To  have  given  a  table  df  them 
would  have  been  merely  a  superfluous  transcription. 

Tbe^m  (tf  the  five  logaritlims  thus  obtained^  eM  ^ich  it  il 
oonvenient  to  write  in  a  column  for  a€hlition>  is  the  logafitbm  ^ 
Ihe  ekfvalion  required,  expressed  in  measures  of  the  6amd  kind 
hs  fiiose  to  whten  the  constant  coefficient  has  beeti  redmi«d<    '  '^ 

It  is  ^vious  then  that  this  slight  operation  is  much  eadi^r  ttf 
perform  than  to  explain  :  it  is  reduced  to  transcribing  nhiuljIM 
previoQsly  prepared.  No  auxiliary  ealpulaUons — no  taking  of 
proportiotiat  pai*ts^*^no  interpolations  are  requisile«  My  tMblstl 
are  eonstrui&ted  in  such  a  form  as  to  fuHiish  at  once  Hit  Ihe  fhcc^ 
tions  which  are  worth  taking  into  account.  They  c^annot  possess 
thfts  advantage  without  some  want  of  brevity ;  bit  it  ift  a  matter 
of  great  indiffei^nce  for  the  tables  to  be  somewhat  long,  while  il 
is  by  no  means  so  that  the  calculation  should  be  short,  cle^r,  and 
taiy  |0  veiiQr  io  aU  its  parts.  In  tfie  mi&tfaod  whidi  i  recdmmeiidi 


smst  Itdp  there  are  Ittevalijr  onhr  two  operatione  to<tti^am<^  'ft 
ftUvaeliott  ttnd  an  additMn;  for  samy  no  oni^  \ml  4UHMd« 
worthy  the  name  of  an  operation  the  slight  trouble  of  ^eveli lag 
jH'the'taUet  for  nnmbers  already  caleidaled.  •.   j 

itaremaiaa  far  me  to  point  oat  the  resoureea  wUdi  thete 
tables  present 'in  those  casesy  assuredly  very  rarey  where 'lan 
observation  may  be  made  in  circamstances  not  inelnded  within 
Ibe  limits  of  the  tables. 

We  should  not  be  surprised,  for  instance,  if 'the  prodigioias 
iMig^  to  whieh  M.  <}ay«-Lassac  was  elevated  in  nis'  aeiiad 
wyage/sboMld  not  be  comprehended  in  the  table  for  the  vertioal 
dimmntion  of  gmvity ;  bat  it  is  easy  to  provide  for  such  a;  csM 
by:  nutans  of  the  dirorenoes  placed  at  the  bottom  of  the  column. 
I  obtain  the- loguitfam  belonging  to  the  iogaritlimic  difiMence 
0*36  ia  the  oolamn  -f  40,  by  adding  ten  times  the  mean  ^Nffsffi 
ease  139*7^  or  1287,  to  the  logarithm  0*0014Sd8,  which  beiongk 
to  tibe  difference  0*26  in  the  table. 

..  {nthe  same  way,  when  we  measure  very  small  heights^  the 
doaUe  sum  of  the  thermometers  may  sometimes-  exceed  *  She 
fivnis^ef  the. table.  Thus,  for  example,  if  the  double  sum  be 
107,  and  the  logarithmic  difference  0*005,  I  extend  the  series 
eofrsspeinding  totthat  difierence  to  the  oolomn  of  1 10^  which  is 
wanting*  in  t&taUe,  by  adding  the  mean  difference  108*&to  the 
k^garithm  0*0012003  in  the  cohimn  of  100^.  Tliis  differenoe 
must  be  subtracted  if  we  wanted  a  number  in  the  colamn  of 
T^  20;  but  this  excess  of  precision  in  small  heights  %vill  readiiy 

Sipear  useless*  We  may  confine  ourselves  to  the  logarithm  in 
e  nearest  oolamn  to  that  which  is  wanting. . 
:  The  observation  of  Gay-Iiissac  makes  the  first  table  for  ike 
temperature  of  the  instrument  equally  insufficient.  But  with 
what  taUes,  if  we  except  the  logarithmic,  will  not  this,  in  snch 
asses,  happen.  The  difference  of  the  thermometers  was40'3^| 
tiie  table  ouly  extends  to  30°.  We  may  supply  the  deficiency 
without  sensible  error  by  adding  to  the  loc^itnm  answerkofg  to 
80^  that  which  answers  to  10*3^.  But  it  would  be  both  as  expck 
fUtious  and  more  convenient  to  correct  directly  the  height  oithe 
solder  bttEometer  by  means  of  table  No;  4,  which  gives 'the  aa^f 
mentatiott  corresponding  to  a  difierenceof  temperature  from  L9 
to  10^:   in  many  cases  this  may  probably  be  the  prefarable 

..  It  has  aW  another  advantage.  M.  Daubuisson  has 'recently 
prCfKHsed  to  add  to  the  correction  for  the  temperature  of  merouty 
a  sseood  correction  for  the  dilatation  of  brass,  when  we-emplby 
barometers  whose  mounting  is  made  of  this  metal.  Thiscorreo* 
tion  is  very  small,  for  the  dilatation  of  brass  is  only  about  ihe 

fenth  part  of  that  of  mercury ;  namely,  nearly  —rz  for  1®.  Bdt 
p»  the  si4^  of  easetness  no^iiing  shoald  be  negkcled,  and  tfa^ 


m^oiilioii  •f  2ML  DadbttkBOB  danvres'to  Jbei  iwemviMl.  •  '*tMk, 
Noi  4^  pendens  this  icotrftction  exliendy  easj  t  the  wlioto*oto«Hi^ 
<iD»i99ediieed  to  dkiimdbiBg'.'by  Brtenth  tm  nuiaib^  «Mm  An& 
taUk'gMreB  fof  imeioiry^  *  •  * 

The  correctioQ  for  the  dibtflieB'of.  brace  alwajf^s  dtdUBllhMl 
die  fxineetioa  for  ihe  dilatatioB  of  merciny,  and  ertn:  m  the  iitauie 
uriiene.ine  reduce  the  temperature  of  the  warmer  to  tknt  of  the 
euUcr  .barometer.  In .  fiiet^  the  pyrometric  variation  of  the  ncM 
proceeds  in  an  opposite  direction  to  that  of  meroi^«  If 'hMI 
lenglhen  the  scaler  the  ^okuaa  of  merooiy  is  measa^ed  bjha/lesi 
Himibef  of  divisions:  ifceld  contract  it,  by  aareater^  Intiili 
fimticaae,  the  qaantity  to  be  subtraicted  from  me  height  of  tfli 
mercury  is  diminished  by  the  quantity  to  be  added  to  tiie  length 
of  the  scale.  In  the  second  case,  the  quantity  to  be  added  to 
IheJ^i^t  of  the  mercuiy  is  diminished  by  that  which  ie  to  be 
wlMtacted  from  the  length  of  the  scale.  This  rule  mnak  akH  fe^ 
fongotteiiy  if -we  adopt  &e  plan  of  reducing  all  observatiteis  tarit 
constant  temperature,  as,  for  example,  to  12*5°. 
.:  In  respect  to  using  these  tables,  it  may  be  obser«ted»  that  it  ii 
akogether  indifferent  by  what  scale  the  barometer  is  ditided^ 
provided  its  lesser  divisions  be  always  expressed  m  deeimal-paitl 
pf  the  iflfbegers. 

..  It  it  of  eoasequeaoe  to  the  accuracy  of  barometrioal  aieakMe^ 
flMnts,  ,to  have  Darometers  in  whiea  the  mercury  etsfisde  lititt 
lealiand  absolute  elevation*  In  instruments  of  the  cistern  eofB^ 
itrnctioo^  this  is  never  the  case.  The  column  is  depressed 
eating  to  the  force  orcapiUarity^  wkicb  is  the  more  cbnsidetubie 
in  proportion  as  the  diameter  of  the  tube  is  less :  it  eiceeda 
*039  inch  in  tubes  whose  interior  diameter  is  irom  *19  to  *20 
iMh*  M.  de  Laplace  has  calculated,  a  table  of  these  depressiOna 
which  is.  here  given^  In  order  to  use  it,  we  must  measars  aocul 
lately  the  interior  diameter  of  the  tubes  we  employ,  aad*  add  to 
the  height  of  the  mercury,  the  quantity  in  the  table,  imsweriag 
to  the  number  nearest  the  given  diameter. 

:  The:  method  of  calculation  just  explained,  although  verreitpe^ 
ditious)  maybe,  perhaps,  somewhat  less  so  than  meuods  miiiaed 
ealtablee  specially  aaapted  for  givmg  the  resok  at  eiace,  and 
particularly  if  such  tables  are  carried  to  such  an  extent  as  to 
dispei^e  >  wiUi  all  interpolation ;  but  it  will  always  retain^  tha 
advantage  of  a  greater  generality,  and  it  appears  to  me  to  reoom* 
mend  itself  not  only  by  the  exactness  ana  facility  with  which  it 
ia  performed,  bat  above  all  by  the  convenience  which  it  pesilesees 
of.  being  >  equally  suited  to  calculators  of  all  countnes  ^aad  of 
adufi&tiog  any  alteration  which  it  may  be  jmiged*  aecesCMffyto 
make  in-  the  constant  ooeflScient.  < 

.  TbiM»e  considerations,  however,  diminish  nottnng  of  thetnerit 
of  many  very  ingenious  methods  which  have  been  substituted  for 
the  logarithmic;  but  of  these  the  most  remarkaUofor  brevity 
have  Aecessarily  the  fault  of  leaving  to  the  charge  <^  the 


fftiliBlfer.<li#kMer  diktitalbiw  inetdanft.to  Aeiii,  nrfaicblolitTe 
iiuid^  il*'iK^  buiiosest  to  «apenfede^  «tid  all  thene  mdthodg'hov^ 
tt9  ittiMvi^wtisnGe  of  re^uiritig  lte.exGltt6ii»tiae  of  oeiteia  ioKft^ 
sures,  or  obliging  the  calculator  to  go  thxoiifjir  tedhKlifHifii  mkMk 
§tMAf  V^fj&n  th» .epelttLtkm^  uiJd  nitihAi^ly  tha.eatiset^  of 
%Wff»^  Xbe*togariliMQiQ.nietI^  is  p0rfectlf'i]idef>eiid«Bt;«f  di6 
$q|«i|t,8r|fjft|f  i^  of  meiwttrds. .  The  obsefirer  muttt  ^  it  is  tru^  bonlte 
biflAself  v^ilh:ik'6fil  of  iogarithmic  taUes,  buti^iB  Targr  eMj)4o 
$^fAMe  th^jt  ptMTtof  tbem  which ^oontainB- the. series  of  aiEOAlMi!) 
ivjoi^d^  wd  this  joined  with  thfe  %MkB  herd  given  eah  BevecfbA 
q^aidered  <i  ^6«t  idcumbrance  to  a  iravsller  whb  takei  4he 
teoiilble.^f  oflri^&g  a  baromet^  to  the  saihaBtB  of  taiowBABkHU  ^  t 

,      .  Isolated  Observatiom* 

•  .With  idsp^et  to- the  decrease  of  temperature  as  we  ascend -iil 
tbe  tttaiitaphere^  noilliing  seems  certain.  Nbar  the  8ttT(aeet[»f  tbtf 
^a«di|  thddeereks^  of  temptoitare  is  eommbnly  tsiy  sloir  $  iKntfe^ 
times  however  vety  rapid.  The  rate  of  decrease  is  domtnonl)^ 
ai^eekcated  at  a-eertain  heiebty  and  the  maximnm  of-acoel^* 
tloA  is  found  ih  a  stratum  of  air  i^hose  absoltfte  eleTation  seeiiii 
to  vaiy:  with  l&e  dimate.  Near  the  equator,  M.  de  Huiftboldt 
has  Ibund  it  between  8,200  and  11>480  feet.  In  the  Pjftdndei^ 
I  hav«  fothid  it  between  6000  and  9000  ftet  t  above  thils,*  it  firo- 
•fieda  a^ain  uDre*  slowly ;  and  this  genets)  disposition  of*ciiie«Mi 
ataaces  ii»agaiii  modified  and  disturbed  in  a  thousand  ways^iNf 
the  influence  of  seasons^  of  situations^  of  winds^  of  ascending  ami 
dli^eendin]^  currents,  of  the  sun,  clouds,  raiii^  8Dd.  x  so  that  wk^n 
1#e  Ibnn  an  ofunion  of  the  rate  of  decrease  from  observations  at 
two  or  tilree  pdints  of  a  measured  scale  of  elevaiicu,  we  com*- 
asanfy  find  the  law  defebtive  for  all  intermediate  points.  The 
aupposition  of  in  unifetoi  decrease  adopted  in  all  our  fohnuls  ia 
a  ihean  value  which  accords  with  the  greater  number  of  casesi 
and  hohlsi  as  it  were,  an  ^ven  balance  betwiien  a  multitude  df 
opposite  results.  This  supposition  is  in  all  respects  sufficient  to 
answer  tibe  purpose  for  which  it  is  chiefly  Wanted^  the  measure- 
teent  of  liiountains ;  about  whiefa  the  aii^  subjeicted  to  the  ^eac^ 
ifton  of  the  earthy  exhibits  effcicts  very  different  from  tiiiose  prn^ 
daeed'Mt  its  state  of  absolute  iiidepenaence ;  and  as  i^r  as  obser* 
vation  has  yet  gone^  this  mode  of  proceeding  is  justified  by  tb^ 
accuracy  of  oUr  measurements,  as  wallas  recommended  by  its 
aimplibky; 

T^'exttreiHe  irregukrity  which'  affects  the  decrease  of  iem^ 
^i^ture  in  the  stratum  of  itir  next  the  earth,  is  ohe  of  tfaiose 
obstaDles  which  must  always  present  themselves  iii  any  attempt 
to  determine  elevations  exactly^  without  corresponding  and 
atmultatieous  observations  of  the  barometel-  and  thehnometer* 
It  may  not  be  useless  to  make  a  few  remarks  on  observations  of 
this  kind,  as  more  confidence  has  been  reposed  ki  them  by  somis 
philosophers  than  they  appear  to  ine  to  deserve. 


'  I  iiaT#  'coHedted  «  &umber  of  ohseiyatioiiB  rutinSng<ihY6tiglyik 
■oale  of  Heaily  81,000  ftet  of  ekTfttioii/  and  at  tetii^e¥ae(it^ 
▼atymg  liroia  *^  1^  to  *f '  38^.  Nqw  triiatever  lair  of  ^dee^fti^^ 
ivs  miw*  liai^  diedubed  frtnn  thdovv/  from  the  abstract  constttti* 
lion  or  the  atmosphere,  &e.  it  vm  bie  impossible  to  niake  it  ngr^ 
with  theise  results*  Slow  and  ratid  dimmutions  of -temperefare 
axsecnnpany  indifferently  both  ^eat  and  small  elefatidns:;  w^ 
find  tliem  taking  place  indiscriimnatelv  in  the  higher,  middle,  and 
lower  Te^ions  of  the  atmosphere ;  and  at  all  degrees  of  heat  an^ 
cold.     lettiiese  are  good  observations,  and' have  furnished  itt 

fimaal  very  exact  measurements,  and  many  of  ilktit^  dtmrr 
rmad  %y  g^ometrieal  determinationi  And  th^y  are  ^mbrettye^ 
the  same'  sort  of  observations  ^hich  we  common^  mvBs.^i  atid  iHoir 
which  our  barometric  formute  are  constructed.  The'  ineasnr^i 
mente  ave  found  accumte;  because  the  thermometer  consulted 
Mtihe  lower  station  has  eliminated  an  unknown  qtn^nti^!  tp 
which  no  theoretical  considerations  could  hWeasi^igned  a  deteri^ 
n^inate  value.  A  coi^esponding  observatipn  at  this  base  of  tfaa 
oohnnn  is  a  fixed  point  of  departure;  the  extremes  of  the  temper** 
tMire' being  oncelcnown,  correct  the  calculation;  an^  althou^ 
thb  decrease  of  temperature  generally  "undergoes,  iii  the  samll 
0olimiB'of  air,  irregularities  occaisiotie^  by  a  multitude  of  accil 
detKta!  causes,  which  by  turns  retard  and  accelerate  it,  ^d  is 
aometimes  inverted; 'yet  an  arithmetical  mean  taken  between 
^  extreme  temperatures  so  'ww  covers  these  irre|?uknties,  that 
ttie  j^xactness  of  the  measurements  is  not  at  all  amcted. 
•  It  ma^  sometimes  happen  that  we  have  not  corresponding 
observatfon's :  and  when  we  carry  a  barometer,  we  are  desitouq 
of  dedtsieing  at  once  from  it  nearly  the  absolute  elevation  of  the 
idac^.  The  expedient  hitherto  most  commonly  adopted' hM 
Deen  to  compare  the  observed  height  of  the  barometer  with  its 
mean  height  at  the  level  of  the  sea ;  but  in  this  method  there  is 
always  an  inherent  fe^ult:  we  compare  an  insulated  observation 
wi&  the  mean  of  a  great  number  of  observations.  The^  compa^'' 
rison  will  only  be  just  in  the  single  case  when  the  l^irometet 
happens  accidentally  to  be  precisely  at  its  me^^  height;  in 
general,  it  may  be  considerably  above  or  below  it ;  there  is  then 
only  one  chance  in  fevour  of  the  accuracy  of  the  measurement; 
that  is,  by  allowing  for  the  diminution  of  temperature  accordin^^ 
to  the  approximate  elevi^tion^  ^nd  the  enror  in  this  correction 
happening  to  compensate  the  former:  if,  howiever,.  the  two 
errors  instmd  of  compensating  each  other,  apcunhiiate,  the  appa- 
rent/amelioration of  the  calculation  will  have  ^o  other  effect  ikwk 
to  increase  the  inaocuracy.  We  may,  however,  proceed  il^^s: 
Suppose  the  mean  height  of  the  barometei*  at  the  level  of  the  sea 
to  oe  30K)3437  inches  at  a  temperature  of  12-5^,  a  supposition 
adopted  by  most  philosophers  from  iii&  observations  of  8ir  0« 
Shuekburgh.    ]  commence  by  reducing  my  observation .  to  th^ 
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BBin^  ttmperaAiire  by  9&eMi»  of  Table  44  I  Ui^n  take  tbe  dtfbr* 
ence  of  the  logarithms :  this  ^ves  a  basis  for  finding  tbe.pvpba-^ 
ble  temperature  at  the  lower  station  aecordiag  to  the  most  ordi* 
nary  law  of  decrease.  For  this  purpose  it  wul  soffice  to  vo^nce 
the  difference  to  these  decimals,  ana  maltiply  it  by  the.ooostafit 
muaber  122.  The  product  expresses  in  degrees  and  deoimals^y 
the  quantity  by  which  we  must  augment  the  temperature  indi- 
cated by  the  higher  thermometer  to  get  approximately  that  at 
whidk  the  lower  ought  io  stand.  By  this  means  the  cbrreetiea 
for  the  temperature  of  the  air  is  applied. 

The  &ctor  122  expresses  the  mean  rate  of  decrease  as  deduced 
from  the  collection  of  observations  before-mentioned,  and  agrees 
with  the  law  of  decrea/se  adopted  by  some  philosophers  from 
theory;  but  though  this  may  inspire  some  confidence  in  the 
observations  upon  which  the  value  of  that  factor  depends,  vet  it 
inspires  none  ror  this  mode  of  measuring  heights.  I  find  that 
this  method  does  not  sufficiently  correct  the  deviations  of  the 
simple  method ;  and  moreover  the  errors  instead  of  compensate 
ing  each  other,  are  almost  always  on  the  same  side,  and  tend 
generally  to  diminish  t^e  real  height.  This  tendency  is  remark- 
able ;  it  has  little  to  do  with  the  decrease  of  temperature 
assigned;  for  we  perceive  it  equally  in  the  uncorrected  melbod.^ 
It  rraier  concurs  with  other  circumstances  to  make  me  suspect 
what  has  been  most  generally  considered  tlie  mean  height  ol  the 
barometer  at  the  levd  of  the  sea.  If  I  can  sufficiently  confide  in 
my  own  obseryations,  this  mean  is  taken  too  low.  If  it  be  raised 
to  30*089  inches,  for  the  hour  of  noon,  and  temperature  12-6^, 
there  will  be  rather  more  equality  between  the  chances  of  error 
in  the  diffisrent  modes  of  calculation  in  which  this  mean  is 
employed. 

JBut  whatever  may  be  the  corrections  which  we  may  apply  to 
the  approximate  methods  which  have  caused  this  digression, 
they  will  be  always  very  faulty  methods.  We  shall  never  have 
recourse  to  them  but  with  distrust,  and  only  in  order  to  estimate 
within  about  30  feet,  the  elevation  of  a  place  when  we  have  no 
means  of  obtaining  a  more  precise  determination.  The  baro« 
meter  after  all  does  no  more  towards  the  measurement  of  heights 
without  corresponding  observatioiis  than  the  repeating  circle 
without  an  exact  determination  of  distances* 

Mode  of  conducting  the  Observations, 

.  To  understand  the  theory  of  barometrical  measurements  is  by 
no  means  difficult :  it  is  even  still  easier  to  learn  to  calculate  the 
observations  well,  but  the  most  difficult  thing  is  to, perform  them 
well.  Very  skilful  persons  have  often  given  extremely  deficient 
observations,  as  well  from  want  of  good  instruments,  as  of  good 
methods;  and  always  from  having  considered  as  more  easy  than 
it  ?eally  is,  what  appears  to  be  a  very  pimple  phy^i9al  experi^ 
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ment :  which  is,  however,  in  itself  of  an  extremely  ddicate 
nat^i4>  iCnd  Which  iVe<]|ueiitt^  does  not  wiswet  vk  die  Wtiy  ia 
which  we  put  the  question ;  for  this  reason,  that  it  is  the  nature 
of  alt  experience  not  to  give  a  satisfactory  answer/  escfpt  to 
questions  very  well  instituted.  '  - 

Ho#erer,  we  are  commonly  in  haste  to  draw  conclusions ;  and 
men  had  not  even  thought  of  improving  the  instruments,  a»d 
much  less'Hihe  methods  of  observing,  when  already  the  lesser  aa^ 
well  ari  the  greater  questions  of  meteorology,  had  been  investi-i 
gated,  if  not  considered  as  resolved,  on  the  sole  ground  of  obser^ 
vations,  either  insuflScient,  or  suspicious^  or  which  did  not  reaQy  • 
say  a  leord  of  what  they  were  made  to  say.  ' 

(Tbde  conHnued.) 
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Register  of  the  Rath  at  Bombay  in  the  tiast  Indies^  measured 
with  lioward's  Pluviometer  daily  at  7  a,  m.  By  Benjamin 
Noton,  Esq,  of  Bombay. 
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0-40 
0*90 
006 

0*18 
0*08 

0-14 

86-59 


8 
3 


1888.     lofh. 

Avig.  HOOl 
0  68 
4KM 

4  008 

5  0^04 

6  — 

7  0*04 

8  8-15 

9  1>66 

10  8*05 

11  0-85 
18  0*96 
IS   M8 

14  1*40 

15  1-59 

16  0*11 

17  0*04 

18  0*07 

19  - 

80  - 

81  - 
88    - 

83  0*55 

84  014 

25  0*96 

26  005 

27  0  89 

28  3-70 

29  3-45 

30  7*64 

31  0*82 

33-83| 


188B. 
oept* 


1 
8 
3 

4 
5 

6 

7 

8 

9 

10 

11 

18 

13 

14 

15 

16 

17 

18 

•19 

SO 

81 

88 

83 

24 

25 

26 

27 

28 

29 

30 


Inch. 
P'lT 
0*16 
6*86 
5*15 
5-55 
8*65 
0-59 
0^6 
0*08 


1888* 
Oc^ 


Inch. 


0-861 

0*81 

0*09 

0-83 

0*06 


0*16 


003 

010 
0-06 


88*  IG 


il 

3 
4 
5 
6 
7 
8 
9 
10 


0-09 
0*10 


0-34 
0-15 
0*14 

0*82 


FSSoT 

May... 

June. 

July 

August ....... 

September  •  •  • . 


^'  I  »i 


1817. 

June •  •« 

July. 

August  ••.••. 
^Scpiflinbft  •  •  • « 


1818. 
June*  ........ 

July 

Attgttflt 

September  •  •  *  < 
October.   . . ..  < 


1819. 

June 

July 

August 

S^tcmber..  •••.••••».• 

\j€XOntK     ....  a....... 


TS^ 


45*78 
83-67 

9*34 
84*87 

0-19 


103*79 


88*54 
17*69 
86*45 
10*39 
8*07 


81*14 


15-95 
30*66 
80*84 
10*11 
0*14 


77*10 


1881. 
June.  ........ 

July 

August 

Septemhor .... 
October 


1882. 

May 

June , 

July 

August. 

September 


0*84 
18-58 
28-3T 
19*49 
10*66 


77-34 


15*18 
20-60 
28-52 
18*89 
0-48 


82-99 


0*49 
28-78 
26*59 
33-83 
22*16 

0*82 


118*61 


loimoi 


IXM-WM 


|IVI1J_ 


I82i,2 


Mr.  Ke$U't 
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Statement  showing  tfie  Fait  of  Rain  at  Bombay  in  (he  Idsf  Six 
Years,  measured  with  Howard's  Pluviometer, 


Year. 

June, 

July. 

AwgBsti   Sepcenib. 

October. 

ToUl. 

Indies. 

Inches. 

Inches. 

iBflfaes. 

Inches. 

Inches. 

1817 

4b-n 

23-07 

9-34 

24-87 

0-19 

103*79 

I 

1818 

22-54 

17-69 

28*45 

10*89 

2*07 

>  8114 

1819 

l5'9o 

80*68 

20-24 

lO'll 

0-14. 

.71?10 

1820 

.    18-82 

28-37 

19-49 

10*60 

— 

77-34 

1821 

15- 18 

20-60 

28*52 

18-29 

0-40 

82-99 

1822 

29-21 

26*59 

33*83 

22*16 

0-82 

119*61 

'?  '  — 
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Article  V. 

An  Account  of  some  Experiments  with  the  Prism* 
By  S.  L.  Kent,  Esq.  MGS. 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

DEAR  SIR,  .  CarpenUrU  HoB^  July  16, 1823. 

In  offering  to  you  the  following  details  of  a  few  simple  expe- 
riments with  the  prism,  I  am  not  impelled  by  the  belief  that  they 
>may  prove  of  any  practical  utility,  or  serve  to  t4irow  itny  new 
light  on  the  doctrines  relating  to  colours,  to  which  I  have  given 
little  or  no  attention  myself;  they  will,  however,  evince  that  this 
instrument  affords  the  means  of  passing  a  few  hours  very  agree- 
ably. Leaving  to  others  more  conversant  with  such  pursuits  to 
look  into  them  for  any  instruction  thev  mav  possibly  afford,  I 
cannot  kowever  refrain  from  noticing  the  foUowing  experiment 
made  by  Jh.  WoUaston,  Phil,  Trans.  1802,  vol.  92,  p.  2  :— 

**  If  a  beam  of  daylight  be  admitted  into  a  dark  room  by  a 
crevice  l-20th  of  an  inch  broad,  and  received  by  the  eye  at  the 
distance  of  10  or  12  feet,  through  a  prism  of  flint  glass,  free 
from  v^ins,  held  near  the  eye,  the  beam  is  seen  to  be  separated 
into  the-four  following  colours  only:  red,  yellowish-green,  blue, 
and"i^let." 

My  seventh  experiment,  however,  tends  to  the  reduction  of 
the  prismatic  colours  into  three  primary  ones,  wanting  the  blue 
one  observed  by  Dr.  WoUaston.  I  beg  to  add  that  1  am  not 
aware  that  any  one  of  these  seven  experiments  have  hitherto 
been  made,  or  described  by  any  other  person,  and  am.  Sir, 

Your  humble  servant, 

S.  L.  Kent. 

P.  S.  I  should  add  that  the  prism  used  in  these  experiments 
is  five  inches  long,  and  the  side  planes  one  inch  broad ;  the  len^ 

l2    , 


is  SIX  inches  in  diameter^  having  a  fpcua  of  two  feet  three  inches ; 
and  t  may  mention^  that  I  foond  it  requisite  that  the  diameter 
of  the  lens  should  exceed  the  length  oT  the  prism  in  order  to 
insure  a  good  spectrum. 


Exper.  l.-^I  threw  the  colours  of  the  prism  on  a  screen^ 
eleven  feet  distuit^  and  having  placed  the  lens  between  them, 
and  only  tWo  inches  fVom  the  prism,  1  found  the  prismatic 
colours  niagnifiedj  and  in  the  same  order,  to  the  dimension  two 
feet  six  inmes  in  width,  and  one  foot  three  inches  in  depth.  In 
this  case  the  sun's  rays  were  admitted  through  a  Venetian  blind; 
but  when  admitted  through  a  bole  in  a  shutter  of  five  inches  by 
four,  the  dimension  was  oiily  Vwo  feet  by  nine  inches. 

Exper.  2. — Having  placed  the  lens  at  the  distance  of  two  feet 
six  inches  from  the  prism,  the  figure  of  the  prism  was  clearly 
defined,  but  without  exhibiting  any  prismatic  colours  whatever 
on  the  screen. 

Exper,  3. — I  placed  the  lens  three  feet  from  the  priidi,  which 
produced  only  the  figure  of  the  prism  having  the  violet  ray  *at 
the  bottom,  and  the  yellow  above» 

Exper.  4. — ^When  the  lens  was  five^  feet  from  the  prism,  the 
figure  of  it  ivto  distinctly  seen  with  the  prismatic  colours 
reversed^ 

Exper.  5.«— I  placed  theirs  behind  the  prism,  and  threw  the 
sun's  rays  on  it  at  its  focal  distance  two  feet  three  inches,  when 
the  prismatic  colours  were  increased,  both  in  brilliancy  and  mag- 
nitude, considerably  mote  than  in  Exper.  1. 

Exper^  6. — I  put  the  lens  within  the  focal  dhtance  of  the 
screen,  when  a  sniall  fi^re  of  the  prism  was  seen  very  bright^ 
but  without  any  prismatic  colour. 

Exper*  7. — Havihg  placed  the  lens  as  in  Exper.  2,  when  no 
prismatic  rayd  were  produced,  but  a  perfect  specttUm  of  the 
pristn  in  a  strong  white  lisht ;  I  then  placed  another  prisni  in 
the  focus  of  the  lens,  and  to  my  surprise  it  pi^oduced  three 
colours  Only)  vi2;  yellow  of  a  greenish  tint>  red,  atid  deep  violet. 
Wishing  to  ascertain  if  those  three  colours  were  neutral,  I  tried 
them  with  a  third  prism>  and  found  not  the  slightest  alteration^ 
and  having  placed  a  card  so  as  to  receive  them,  I  found,  on  giv«- 
ing  it  a  whirling  motion,  that  the  colours  were  entirely  lost. 


im^       On  the  CryHtil/im  JiNMI^  «lr<S^*a{  SaUs,         liP 
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AkTiqui  VI. 

On  the  CrmtalUm  JPorm  of  ArMcial  $qUt 

'(^/ifmedj^vm  p.  49.) 
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TgE  crysfeillograBhical  ct^acteTS  of  j^ai^ar?^  an4  9.irti6pi^  gro- 
4uctipp^  appear  to  hav^Veceived  t^a^  general  attentioi\  ^an  tji^ 
ptber  br^cbefii  pf  ^piencft  CQmiecte4  with  miAe?al<^,  .  \  n^vfj 
^ready.  alluded  to  the  inad^cjuate  descriptions  ojf  Qry^);^!!^^ 
forms  coi^taiived  in  Pr*  Henry's  ei^geUent  wqrl^  pn  C)le^^qtfy  { 
^4  Jl  ffay  r^fer  to  aAotbe?  rficenti  and  yaluay^  publipatipij  * 
which  happens  to  U^  before  nje,  Dr,  lJce>  piQtJpiwfy,  fpf  abl^^li 
dant  evidence  of  the  neglect  which  the  crystallographical  cha- 
racter has  experienced  among  chemists  pf  th^  first  rank. 

Crystalline  forms  which  are  incompatible  With  each  other  are 
frequently  quoted  in  tbQfie.workat  m  beV)nging  to  the  9aina.fi|ib- 
stance ;  ana  sometimf#.  tl^Qse  foroia  Me;  flQsenbed  in  term?  to 
whjeh  no  ir^iy  definitft  ii^eaQU^  oan  b^  attached »  as  wheyet  Andtk^ 
lu$Ue  is  saia,  ^n  Dr,  V^xf^  work;  t0  QryataUii^^  QQea«i6naIly  h\ 

rectangular  four'side4  prims  v^^in^  on  rMmboidsi^ 
.  Tbe  cyystalKne  form  of  monphia  ift  giv^u  ia  J)f.  Ueniy-a  work, 
qn  the  authority  of  Chree  different  chemists^  as  .a  rectamular 
prism  with  a  rhomboidal  base ;  as  a  regular  parallelqpipe^vyitk 
ohliqm  faoes ;  and  as  a  four-siclec^  rectangntar  prism  ;  and  Dr. 
Ure  quotes  the  form  given  by  Ohoubmt,  as  a  mmble  four-sided 
pyramid  with  square  or  rectangular  basses.  The*  first  of  tbese 
forms  is  impossible,  unless  we  suppose  the  ba^^  oblique  to  the 
axis  of  the  ptism,  and  then  it  is  incompatible  with  the  third  and 
fourth.  The  second  is  not  very  intelligiUy  described.  The  last 
two  are  not  incon^patible  with  that  which  is  given  below« 

If  we  inquire  into  the  causes  which  have  occasioned  this  neg« 
lect  of  a  science,  not  really  difficult  ip  its^lf|  we  shall  perbaps 
fii|d  tbat  it  is  owing  cbieny  to  the  very  profooind  manner'  m 
whjch  it  bas  been  treated  by  tbe  late  Abbe  Haiiy,  in  wboee' 
hand^  tbe  subject  first  assu^ied  a  strictly  scientific  form,    filis 
complicated  analytical  operations  were  probably  repnlsive  to' 
most  readers,  ana  so  much  so^  that  even  in  France  theve  ape 
scarcely,  as  I  have  been  very  recently  infomied  by  one  of  bia' 
friends,  a  dozen  persqna  who  have  followed  him  in  h)s  re-» 
searches. 

Another  cause  of  the  little  acquaintance  which  appears -gen^' 
rally  to  exist  with  even  the  forms  of  crystals,  mfiy,  perhaps,  be 
traced  to  the  nomenclature  which  the  late  Abb6  established  to  - 
designate  them ;  by  this  they  were  presented  to  the  reader  as 


independent  ra&er  than  its  related  fomutf.  aiMl  the  miod  was 
thus  led  away  from  the  consideration  of  their  rdiations  to  each 
other,  rather  than  assisted  in  cpmprehending  theoi. 

It  is  probable  that  the  stiidy  of  crystals  will  be  much  assisted 
by  a  general  sepes  of  forms,  serving  as  a  type,  with  which 
ail  the  ciystals  of  different  substances  might  oe  readily  com- 
pared. This  series  I  have  attempted  to  supply  in  the  volume 
already  alluded  to,  which  contains  tables  of  all  the  modifica- 
tions of  which  the  simple  crystalline  forms  are  susceptible.   -  T 

The  letters  placed  on  the  figures  which  accompany  thes^ 
remarks  correspond  with  those  used  in  the  tables  here  refer--. 
red  to ;  and  by  means  of  these,  the  reader  may  trace  the' 
relations  of  all  the  planes  on  these  figures,  to  the  simple  primaiy 
fomf  fropi  which  they  are  supposed  theoretically  to  oe  aerived. 
r  ha^ve,  therefore,  omitted,  in  most  instances,  to  give  a  figure  of 

the  primaiy  form  of  the  substances  described. 

.  ...» 

»  • 

Morphia. 

-  -  These  crystals  are  very  minute,  and  have 
only  one  cleavage  that  I  can  perceive^  paral- 
lel to  the  plane  A.  The  primary  'form  is  a 
fteAr  rhombic  prism,  only  the  lateral  planes 
of  which  appear  on  the  crystals.  For  tnese  I 
am  indebted  to  Mr.  R.  Howard,  of  Stratford. 


M  onM' 127° 

Monh 116 

Aon  c 132 

96 


c  on  C 


•    •••••^.4 


•  ••••« 


20' 
20 
20 
20 


Tartaric  Acid.  . 

The  ciystals  from  which  this  form  has 
been  determined,  were  also  given  to  me 
by  Mr.  R.  Howard.  I  have  not  suc- 
ceeded in  cleaving  them,  but  the  primary 
form  is  an  oblique  rhombic  prism.  Fig.'l 
exhibits  the  crystal  as  usually  modified,: 
with  the  planes  symmetrically  pkced. 
Fig.  2  exhibits  the  same  modified  form, 
with  the  planes  irregularly  disposed  as 
they  appear  in  most  of  the  crystals,  the 
corresponding  planes  in  both  being  marked 
with  the  same  letters.  This  affords  an-* 
other  instance  of  irregularity,  which  ren- 
ders it  not  easy  immediately  to  perceive . 
the  relations  of  the  several  platies  to  each 
other. 


Rg*'l. 


^  J  if    -irtrt 
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18984  CryUamm.Fmm$^Jkrt^al  Salts.  US 

MbhM^ 88    30 

Pone,  ore'  ....; 128    15 

Pona.  .*.•. ....134    50 

PonA 100.  47 

Pone'. • ....122    46 

Gallic  Acid. 

These  crystals,  which  were  prepared  by  Mr.  R.  Pkiltipsi  and 
are  very  minute^  have  one  distinct  cleavage  .parallel  to  tke  plane 
P,  and  apparently  another  parallel  to  M.. 
The  primary  form  is  a  doubly  obBqu^  prisma 
and  the  measurements  are  aa  foilowa : 


OO' 

20 

00 

00 

00 

00 

00 


PonM 95^ 

PonT.  ...•;,.....•  126 

MonT. 84 

Ton  ft 160 

ftonM' 116 

P  on  £  about.  •••«..»••  1 16 

h  on  M'  about 160 

(6  is  a  very  dull  plane.) 

Oxalic  Acid. 

The  primary  form  is  an  oblique  riMmhic 
prism.  There  are  distinct  cleavages  parallel  to 
the  planes  M  and  M',  but  I  have  not  observed  y[ 
any  other.  The  crystals  are  usually  attached 
by  one  of  the  lateral  ends  of  the  figure,  in 
conse(|ueuce  of  which  the  planes  P,  a,  and 
c,  appear  like  lateral  planes  of  a  prism,  and 
M,  M",  as  its  dihedral  termination. 

Fig.  1  exhibits  the  common  form  of  the 
crystals ;  and  fig.  2  a  modified  form  which 
sometimes  occurs, .and  not  unfrequently  with 
only  one  of  the  planes  ^.apparent  at  the  late* 
ral  extremity,  the  other  not  being  visible. . 

/     PonM,orM'  .•..    98^  30^ 

MonM' 63      5 

P  on  £1 129    20 

Pone' 103    16 

P  on  e,  or  e' 107    00 

Citric  Acid. 

Cleaves  readily  parallel  to  the  planes  M,  M',  and  A,  of  the' 
annexed  figure,  but  I  can  observe  no  cleavage  in  any  other 
dir#ction. 

Erom  Uie  character  of  the  secondary  planes,  the  primary  form 
is  a  right  rhombic  prism,  and  the  measurements  taken  chiefly 
on  a  crystal  I  received  from  M.  Teschemacher,  are  nearly  those 


Fig.  8. 


j; 


L. 


which  follow.  The  f^iystals,  howe^r,,  sp  fiipee^V  lose  their 
brUliant  surface^  whoa  exposed  to  the  air,  or  evQp  when  inclosed 
in  a  bottle^  that,  the  moasured  angles  of  (he  secondary  feces  are 
less  to  be  relied  upoii  than  those  afforded  by  t)ie  cleavage  planes. 


MonM'.  .•..• lOV 

MonA «•••»  129 


M  on  s. 
g  on  / . 
a  ona^  • 
a  on  ft.  • 
A  on  ci  • 
A  on  Cft  • 
ct  one*. 
c«  on(/s 


^  • 


n  « 


163 
134 
111 
161 
189 
121 
161 
117 


ay 

.15 
23 
45 
dO 
80 
45 
16 
80 
30 


Sutpltate  of  Iron, — SulphaU  «^  Cobatt.* 

The  crystalliDe  form  assigped  by  the  Abb^  Hauy  to  sulphate 
of  iron  is  a  rhomboid ;  but  )t  was,  I  believe,  first  observed  by 
Dr.  Wollaston,  that  its  tri^e  forqi  was  an  oblique  rhombic  prism. 
I  do  not  find  any  publish^  account  of  the 
ordinary  figure  of  the  crystals,  or  of  the 
measurements  of  the  planes ;  and  as  its 
form  approaches  very  nearly  to  that  qf  sul- 
phate of  cobalt,  I  am  induced  to  give  the 
measurements  of  both  substances  m  refer- 
ence to  the  annexed  figure. 

In  sulphate  of  cobalt  another  plane  some- 
times spears  as  e«,  which  n^easures  about 
124°  with  P.    And  in  both  these  sulphates 
ijiere  are  also  other  planes  a  afid  e,  which  occur  oq  spine  of  the 
oiystals. 


PonM,  or  M'.  ......    99" 

MonM' 82 

Pon«i.  ., 163 

Pones 123 

Ponai ,  169 

P  on  a« 136 

Pone' 119 


20^ 

20 

00 

66 

00 

10 

16 


••#•••« 


f  • 


?  t1 


99" 

46' 

82 

20 

162 

46 

122 

66 

0 

0 

135 

65 

118 

53 

'f 


Chromate  of  Potash. 

The  primary  form  has  been  determined  from  some  very  perfect 
and  brilliant  crystals  which  I  hare  received  from  M.  Teschema- 
cher^  and  the  measurements  given  below  have  very  nearly  coin* 
oided  on  several  of  these. 

Tbei9  is  a  distinct  cleavage  parallel  to  the  plane  A,  bot  appa- 
rently in  no  other  direction.  The  primary  form  inferred  nota 
that  of  the  ery^talsy  as  shown  in  iig.  I^  is  a  right  rhombic  prism  ^ 


CryM^mm^Ami  ffJMifiwd  SaUt. 


m 


ftg«  f^ 


Figt  2  represents  one  of  the  ^tlHetie^  ^  interoeoted  crystals 
whicn  QCQur  very  frequently  apipng  the  m^U  oneai»  the  aatiire 
of  which  mH  he  resi^clily  wder^tood  from  the  similar  lettf^rfi 
placed  on  the  oorrf^apondipg  ptonest 


MonM' 107<» 

M  on  ft  \  ,QQ 

M'onft'/ ^•^^ 

Mon  A...,,......,...  126 

A  on  c.  • « ^.  119 

cone' 120 

c  on  the  lateral  plane 


26' 

62 

17 
43 
34 

43 
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Article  VIL 


On  ^le  Comtitutian  and  Mode  of  Action  of  Volcanoes,  in  differ-- 
€i$t  Parti  of  the  EaPth.    By  Alexander  Von  Humboldt.^ 

Wnm  w«  conaider  the  mflueiice  which  Bcientiflo  travefeinto 
distant  regions^  and  a  more  extended  geogpaphical  knowledge,  have 
for  some  centuries  past  exerted  upon  the  study  of  natuFe,  we  soon 
discover  how  this  influence  has  vaxied  according  to  the  gbjeets  of 
inquiry,  whiehhavebeen,Qn  the  one  hand,  the  formsof  the  organic 
world,  and,  on  the  other,  the  inanimate  formation  of  the  earth  ;-?- 
the  knowledge  of  rocks,  their  relative  ages,  and  origin.  Differ- 
ent forms  of  plants  and  animals  enliven  the  earth  iii  every  ssone, 
afi  wi^U  ii^  the  plains,  where  the  heat  of  the  atmoaph^e  is  deter-- 
mined  iby  the  geographical  latitude  and  the  different  inflexions  of 
the  isotl^ermal  lines,  as  where  it  changes  suddenly  on  the  steej> 
declivities  of  the  mountains.  Organic  nature  gives  a  peculiar 
pby^ipgnomical  character  to  every  zone,  which  is  not  the  ease 
with  the  inorganic  world  where  the  solid  crust  of  the  earth  h 
divested  of  its  vegetable  coveringr  The  san^e  rocks  ajpprpachiog 
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to  and  receding  from  each  other  in  groups  occur  in  both  bemi^ 
spheres,  from  the  equator  to  the  poles.  On  a  distant  ishmd, 
surrounded  by  strange  plants,  under  a  sky  where  the  well- 
known  stars  do  not  shine,  the  sailor  recognises,  often  with  gliaid 
surprise,  the  clayslate  which  is  the  common  rock  of  his  native 
country. 

This  independence  of  the  geognostical  relations  of  "plaees  on 
the  present  constitution  of  their  climate,  does  not  diminish,  but 
only  gives  a  particular  direction  to  the  favourable  effect  upon  the 

Erogress  of  geology  and  physical  geognosy,  which  is  produced 
y  numerous  observations  made  in  foreign  countries.  Every 
expedition  enriches  natural  history  with  new  plants,  and  new 
genera  of  animals ;  at  one  time  they  are  organic  forms  ranging 
memselves  with  weli*known  types,  and  representing  to  us,  in  its 
CMriginal  perfection,  a  regularly  woven,  though  often  apparently 
interrupted  texture  of  animated  creatures ;  at  another,  they  are 
forms  which  appear  to  be  isolated,  as  vestiges  of  genera  which' 
have  been  destroyed,  or  as  surprising  members  of  groups  still  to 
be  discovered.  Such  a  variety  is  not  presented  by  the  examina** 
tion  of  the  solid  crust  of  the  earth  ;  it  rather  reveals  to  us  an 
agreement,  which  excites  the  admiration  of  the  geognost, 
between  the  parts  of  which  it  is  composed,  in  the  superposition 
of  masses  of  different  natures,  and  in  their  periodical  repetition. 
In  the  chain  of  the  Andes,  as  well  as  in  the  central  mountains 
of  Europe,  one  formation  seeins,  as  it  were,  to  occasion  the 
existence  of  another ;  masses  of  the  same  character  assume 
similar  forms:  **  mountains  are  formed  by  basalt  and 

dcderite ;  steep  declivities  by  dolomite,  porphyry,  and  quader- 
sandstein;  bell-shaped  emiaences  and  high*vau]  ted  domes  by 
vitreous  tmchyte  rich  in  felspar. 

In  the  most  distant  zones,  laiger  crystals,  as  it  were  by  inter* 
nal  evolution  out  of  the  more  compact  texture  of  the  greater 
mass,  aggregate  into  subordinate  beds,  and  thus  frequently 
announce  the  vicinity  of  a  new  and  independent  formation. 
Thus  is  the  whole  inorganic  world  reflected,  more  or  less  ckariy, 
in  every  mountain  of  considerable  extent ;  but  in  order  to  ascer^ 
tain  completely  the  most  important  pheenomena  respecting  the 
composition,  the  relative  age,  and  the  origin  of  the  diflerent 
species  of  rocks,  observations  from  the  most  distant  parts  of  the 
earth  must  be  compared  together.  Problems  which  had  appeared 
enigmatical  to  the  geognost  in  his  mother  country  are  sotvM 
near  the  equator,  if  distant  zones  do  not  fornish  new  species' 
of  rooks,  that  is  to  say,  unknown  arrangements  of  simple- siidi^ 
stances,  as  has  already  been  remarked,  they  yet  teach  us  how  to 
discover  the  great  laws  which  are  every  where  the  same,  and 
according  to  which,  the  different  strata  ofthe  earth  support  ^eaoh 

*  In  an  impezfect  traiulntioii  of  this  papeE,  wluch  has  been  finwarded  to  the  fidilor 
horn  the  Continent,  a  word  here  occurs  which  cannot  be  decyphered ;  arid  on  account  .of 
other  inaccuracies  which  it  has  been  necessary  to  correct,  unaided  by  the  origixial,  the 
tiattstetkiB,  as  Mw  giyen,  18  not  to  be  landed  iia  txsct  in  eveiy  pait^^    '    ' 


othoTy  appear  in  the  form  af  reini^,  o^  are  etevated  by  elaiTtio 
powers, 

:.We  need  not  be  surprised,  that,  notwithstanding  the  great 
assiatanee  which  our  geological  information  derives  from  inqni* 
ries^:  haYis^  whole  countries  for  their  object,  an  extensive  class 
of  pha3nomena(with  which  I  venture  to  entertahi  this  assembly)^ 
hm  been  treated,  during  so  long  a  period,  in  a  confined  manner; 
tbe  points  of  comparison  bein^  more  difficult,  and,  I  might  say, 
move  troublesome  to  find.  Whatever  we  believed  we  knew, 
until  the  end  of  the  last  century,  respecting  the  form  of  volca- 
noes, and  the  action  of  their  subterraneous  forces,  had  been 
derived  from  two  mountains  of  the  south  of  Italy, — from  ^tna> 
and  from  Vesuvius.  The  first  being  more  accessible,  and  hav« 
ing,  like  all  low  volcanoes,  more  frequent  eruptions,  has  served 
for  a  type,  according  to  which  a  whole  distant  world, — ^the 

{owerfiu  volcanoes  of  Mexico,  South  America,  and  the  Asiatic 
slands,  has  been  considered.  Such  a  method  recalls  to  our 
remembrance  the  shepherd  of  Virgil,  who  expected  his  narrow 
cottage  to  contain  the  ideal  of  the  eternal  city,  imperial  Rome. 

A  careful  examination  of  the  whole  Mediterranean,  and  princi- 
pally of  its  easterly  islands  and  shores,  where  mankind  first 
awakened  to  mental  culture,  and  to  noble  feelings,  might  cer-* 
tainly  have  dispelled  such  a  narrow  idea  of  nature.  Out  of  the 
deep  bed  of  the  sea,  among  the  Sporades,  rocks  of  trachyte  have 
arisen,  hke  the  Azoric  island,  which  has  thrice  reappeared  dui^ 
ing  tlnree  centuries,  the  intervening  periods  being  almost  equid. 
Between  Epidaurus  and  Troezene,  near  Methone,  the  Pelopon-* 
nesus  has  a  Monte  Nuovo  which  has  been  described  by  Strabo^ 
and  seen  by  Dodwell,  higher  than  the  Monte  Nuovo  of  the 
Campi  Phlegrsei,  near  Baia ;  perhaps  higher'  than  the  new  vol- 
cano of  Xorulio  in  the  plains  of  Mexico,  which  I  have  found 
among  a  thousand  basaltic  cones,  raised  out  of  the  earth,  and 
stiU  smoking.  In  the  bason  of  the  Mediterranean  Sea  also,  the 
volcaaic  fire  bursts  forth,  and  not  only  from  permanent  craters, 
from  isolated  mountains  which  preserve  a  lasting  communication 
with  the  interior  of  the  earth,  Uke  Stromboli,  Vesuvius,  andiBtna; 
•>— on  Ischia,  near  the  Epomeeus,  and  also,  as  it  would  appear  from 
the  repofrts  of  the  ancients,  near  Chalcis  in  the  Lelantic  plains,  has 
lava  flowed  out  of  fissures  which  have  suddenly  opened.  Besides 
these  phsenomena,  which  have  taken  place  in  the  period  of  history 
within  the  narrow  limits  of  certain  traditions,  and  which  Bitter 
wiJIl  .collect  and  explain  in  his  masterly  Geography,  the  shores  of 
tbe,  Mediterranean  contain  abundant  remains  of  more  ancient 
igneous  effects.  The  south  of  France  shows,  in  Auvergne,  a 
moge  of  hills,  in  which  beils  of  trachyte  occur  alternately  with 
cones  of  eruption,  from  which  currents  of  lava  have  descended. 
The  Lombardic  plain,  which  forms  the  innermost  bay  of  the 
Adriatic  Sea,  surrounds  the  trachyte  of  the  Euganean  HiHs, 
where  domes  of  granular  trachyte,  of  obsidian,  and  ofpearlstone, 
rise,  ^faich^  passing  into  each  other,  break  through  the  Jura 


Umfittpac^  but  nn^9r  QQe\vr  ixv  narrow  streams  fflwh,  lim^owpd^ 
Similar  evidences  of  former  revolutions  may  be  fomid  ii^  ^^^ly 
piE^ta  of  the  Grecian  continent|  and  in  A^i^  Minor,  90up^ed 
Mrhich  wiU  afford  the  geogno^t  Qopious  subi^pts  for  e;ca4niAa|io& 
l^^hfip  the  light  OAce  returpa  to  the  land  whqno^  it  &^i  beamed 
QY^r  tibe  wi^^tem  world-^when  tonneqted  n^anki^^d  Q^as^  \Q 
^Ifik  under  the  ^ayage  lethargy  of  the  Ottomi^i^ 

I  i^eptioQ  the  geographipai  neighbourhood  of  so  mauy  pb^eno* 
ip^pai  in  order  to  prov^,  th?tt  ^le  bed  of  the  Mediterranean, 
^ith  $J1  it9  chains  of  islands, ,  might  have  afforded  to  the  aUen- 
iive  observer!  every  thing  that  n£^  been  discovered,  in  It^tter 
periods,  lender  the  n^ost  varied  forn^s,  in  South  Americaf  oif, 
T^f^eri^Q,  or  on  the  Aleutiaii  islands,  near  the  polfir  regio^gi. 
^^e  were  accumulated  objepts  for  phseryation,  out  tours  into 
distant  redona,  and  the  con^parison  of  large  tracts  of  ^ount^y 
witbii^  ana  beyond  Europe,  were  necessary,  in  order  to  discQvc^r 
what  ^aa  ppmmon  to  all  these  phaB|;iQmena^  find  to  learp| 
^^arly^  their  dependenpe  on  each  oUier. 

Sy  ihe  usage  of  language,  which  often  gives  stability  and 
rpspept  to  the  first  erroneous  views  of  things,  but  often,  ap  it 
were,  by  instinpt,  distinguishes  the  truth,  we  apply  the  term 
volcanic  to  all  eruptiqi^s  of  subterranean  and  melted  matter ;  to 
polumns  qf  smoke  and  steam,  which  rise  sporadipally  out  of 
rocks,  fuf  at  Golares  after  the  ^eat  earthquake  at  Ifisbqn ;  tp 
g^^  or  ponical  hill&i  of  clay  imich  emit  mud,  asph^tum,  m^ 
hydrqgei^^  as  those  near  Girgenti,  in  Sicily,  apd  near  Turbaco, 
ifi  Sov|th  Anierica  \  to  hot  Geyser  springs  whiol^  rise  by  tbp 
pressure  of  elastic  ys^pours ;  and,  in  general,  to  all  violent  powers 
of  nature  which  bave  their  seat  deep  in  the  interior  of  our  planet. 
In  the  Spanish  i^aip  of  America,  and  in  the  Philippine  islapd^f 
the  inhabitants  mal^e  a  distinction  between  ignepus  and  aqueovia 
volcanoes,  vulcanes  de  ag^ajf  defuego:  they  apply  the  first  name 
to  mountains,  which,  ouring  violent  earthquakes,  from^  time  to 
time,  eject  subterraneous  water,  and  with  a  duU  noise. 

Without  denying  the  connexion  between  th^  different  pha&nq* 
meni^  just  mentioned,  it  seems  advisable  to  give  a  distinct 
language  to  the  physical  as  well  as  to  the  oryctognostic  bmnch 
of  geognosy  ^  and  not  to  apply  tlie  term  volcano  in  one  instance 
(o  a  mountain  that  terminates  in  a  permanent  crater^,  and  in 
another,  to  every  subterranean  cause  of  volcanic  phsenomena. 

ll\  the  present  state  of  the  earth,  thp  most  compaon  form  of 
yolcapip  en^in^nces  is  that  of  isolatpd  cones  ;  sucb  are  Vesuvius, 
VJEtna,  the  Peak  of  Teneriffe,  Tunguragna,  and  Ootopjixi.  I 
}iave  seen  them  of  every  magnitude,  from  the  lowest  hilU  to 
p^ountains  rising  to  tlae  height  of  17,700  feet  above  the  level  of 
the  sea.    Besides  these  compal  mountains,  there  are  ot^er  cra- 


ffll**  pd  ^^^^  ^^^^  declivitiea.    Such  is  Picbmpiia  wJW^fc  ?iaf« 


fa^t^Wt^^h^^e  P^ifid  0<ieto  ahd  the  b#h  of  Qattd^  ai^  Wbieh 

btt^meter  \  i3Uch  ftlso  ate  thlg  Vt&anO^^  that  iftt6  ih  the  ]^Iain  di 
tefe  Pteld<f>  at  the  elevAtidh  of  10,000  feel. 

All  the^e  difibtetiUy  formed  suMtnits  (idnsiit  6f  tra(ihyte>  t5t 
tfa^pOrphyty^  a  granular  rock,  full  of  cracks  knd  flssiireii,  and* 
composed  of  glassy  felspar  and  hohiblehde,  but  often  eOntaiilitig 
In  aadltioti,  aiigite,  mica,  laminar  ibispar,  and  quait^. 

Where  the  evidence  of  the  first  eruption,  and  Where  the  fiwt 
iScatfblditig,  I  mights  say,  hasbeett  entirely  preserved,  the  tsOlatlfd 
conic^al  hills  are  surrounded  by  a  high  wall  of  rocks  formikig  k 
circus^  consisting  of  superposed  sttata ;  sueh  walls,  or  a^ifiiw 
surrounding  masses,  are  cdlltii  craters  of  el^ation ;  of  these  V6iy 
iliijportant  phi^iiomena,  Leopold  von  Bu6h,  the  first  geognost  Of 
Xytdt  titoefe,  from  whose  vrorts  I  have  taken  several  vieWi  ctm«- 
tained  in  this  pap^r,  read  a  remarkable  account,  fite  y^ara  ago. 

The  volcanoes  which  commuhibate  with  the  atmosbhefe  Djr 
means  of  cratets,  and  the  c^bnical  hills  of  banalt  and  beU-shaped 
tWichytlc  hills  without  craters,  the  latter  either  loW  like  SarcOuy, 
6thigh  like  Chimborazo,  form  different  groups.  A  geogra'phiced 
comparison  shows,  in  one  place,  small  Atchipela^^  or,  as  it  were, 
classed  systems  of  mountainid,  either  with  craters  imd  currents 
of  lava,  as  in  the  Caharies  and  Azores,  ot  devoid  of  cratetls  and 
real  currents  of  lava  in  the  Eugaiieans,  and  the  Siebengebirgfe 
Hear  Bonn ;  or  it  shows,  in  other  places,  single  arid  double 
chaiUs  of  volcanoes,  connected  with  each  other,  and  forming 
tracts  of  many  hundred    miles  in  length,   Which   are  either 

farallel  to  the  direction  of  the  mountains,  as  in  Quatimala, 
^eru,  and  Java,  ot  in  directions  petpendicula]*  to  their  aitiii,  ait 
in  the  land  of  the  Afctekes,  whete  tibne  but  volcanic  trachyte- 
mountains  attain  the  limits  of  eternal  snow,  and  those,  probaW, 
have  been  thrust  out  of  a  fissure  nearly  600  miles  in  leUgta, 
Which  divided  the  wholfe  continent,  fh>m  the  Pacific  Ocean  tb 
the  Atlantic. 

This  aggregation  of  volcanoes  either  in  single  round  groups, 
0^  In  double  taUges,  affords  the  most  determinate  piroof  that 
volcanic  effects  do  not  depend  upon  slight  causes  existing  near 
the  surftifce  of  the  earth,  but  that  they  are  gi'eat  and  deeply 
fouiided  phsBUoniena.  The  whole  eastern  part  of  the  AlUeriOto 
cOntitteilt,  wWch  is  poor  in  metals,  is  at  present  without  Cfttterii, 
without  trachyte,  probably  eveu  without  basalt.  All  the  tolca- 
nbe^  ahe  situated  m  the  part  opposite  to  Asia,  in  the  meridiau 
line  bf  the  Andes  chain>  1800  geographical  miles  long;  ttkfe 
whole  of  the  elevated  district  of  Quito  is  nothing  but  a  sihgte 
vblcahic  hearth,  the  summits  of  which  ate  Pichincha,  Gotbpari, 
and  TungUragua.  The  volcanic  fire  now  bursts  fbtth  from  ohe, 
and  theti  fit)m  another  of  these  apertures,  which  We  We  acibus- 
tomed  to  consider  as  separate  volcahbeis. 

The  progressive  motion  of  the  fiJre  here,  iii  the  space  of  three 
cehtUriesj  tufn^d  from  tibtth  to  bouth.    The  e^EiHihquaki^s  wilfa 
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vrhich  this  part  of  the  world  is  so  terviUy  Tisited,  ftrmiifa  i«ni«rk- 
al>le  evideaces  of  the  existeace  of  subternineous  communicatioii, 
Qot  only  betweea  countries  without  volcanoes;  as  was  knpwa 
long  ago,  but  even  between  craters  which  are  far  distant  from 
each  other*  Thus  the  volcano  of  Pasto,  situated  to  the  east  of 
.the  river  Ouaytara,  uninterruptedly  vomited  a  high  column  of 
smoke,  during  three  months  of  the  year  1797  ;  and  this  c6iumii 
disappeared  at  the  very  moment^  when,  at  the  distance  of 
nearly  300  miles j  the  great  earthquake  of  Riobamba  *and 
the  mud  eruption  of  the  Moya,  killed  from  30,000  to  40fiQ0 
Jndians.  The  sudden  appearance  of  the  Azoric  island  Sabrinii, 
on  the  30th  of  January,  1811 ,  was  the  forerunner  of  those  dreads 
ful  shocks,  which,  further  to  the  west,  shook,  alpaost  uninterrupt- 
edly, from  the  month  of  May,  1811,  to  that  of  June,  1813,  first 
the  Antilles,  afterwards  the  plains  of  the  Ohio  and  the  Missis^ 
sippi,  and  at  last  the  opposite  coast  of  Venezuela.  Thirty  dayp 
after  the  complete  destruction  of  the  town  of  Caraccas,  the  emp^ 
tion  of  the  volcano  of  St.  Vincent  in  the  neighbouring  AntiUes 
took  place ;  at  the  same  moment  whep  this  explosion  happened, 
on  the  30th  of  April,  1811,  a  subterranean  noise  was  heard 
throughout  a  country  of  2200  geographical  square  mites,  or 
47,900  English  square  miles,  in  extent. 

The  inhabitants  near  the  Apure,  where  it  is  joined  by  the 
Rio  Nula,  as  well  as  those  of  the  most  distant  part  of  the  ooast, 
compared  this  noise  to  that  of  artillery.  From  where  the  Rio 
Nula  falls  into  the  Apure,  through  which  river  I  came  into  the 
Orinoco,  to  the  volcano  of  St.  Vmcent,  the  distance,  in  a  direct 
line,  is  731.  English  miles.  The  noise  just  alluded  to,  which 
certainly  was  not  communicated  through,  the  air,  must,  there- 
fore, have  had  a  deep  internal  cause.  Its  intensi^  on  the  coast 
of  the  AntiUic  sea  was  scarcely  greater  than  in  the  interior  of  the 
country. 

It  would  be  useless  to  augment  the  number  of  examples,  but 
for  the  purpose  of  recalling  to  memory  a  phenomenon  which  has 
become  historically  interesting  to  Europe,  I  will  mention  the 
earthquake  at  Lisbon.  At  the  same  time  with  this,  on  the  1st 
of  I^ovember,  1755,  not  only  were  the  Swiss  l^kes,  and  the  sea 
on  the  Swedish  shores  violently  agitated,  but  even  in  the  easteriy 
.Antilles,  around  Martinique,  Antigua,  and  Barbadoes,  where  the 
tide  never  exceeds  28  inches,  it  suddenly  rose  to  20  feet.^  All 
these  phsenomena  prove,  that  the  subterranean  powers  act  either 
dynamically,  by  producing  tension  and  vibration,  as  in  earth- 
quakes ;  or  chemically,  by  producing  or  altering  substances,  as 
in  volcanoes.  They  prove,  likewise,  that  these  powers  do  not 
act  from  superficial  causes,  from  the  exterior  crust  of  the  «arth; 
but  from  deeply-seated  causes,  from  the  interior  of  our  plaiiet ; 
extending  their  simultaneous  effects  to  the  most  distant  parts  of 
the  earth,  through  fissures  and  empty  veins. 

The  more  different  the  structure  of  volcanoes ;  that  is  to  say, 
of  those  raised  masses  which  surround  the  Qunal  through  whicb 
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tllili.jiiidtod  tabstottoes  proceed  from  the  interior  of  the  earth  to 
iiS'BiK&oey   the  more  important  ig  it  to  become  thoroafihly 
«eqa«ialed  with  that  structurey  by  exact  measvrremeht.    The 
ioltjrea^  attached*  to  this  measnrement^  which  has  been  a  parti- 
i|pides.(A>jeot  ofmyeautminataon  in  another  part-  of  the  world,  is 
jbei^tened  by  the  consideration,  that  that  which  is  to  be  mea« 
mred  is.  a  vanable  magnitade.    The  physiognomy  of  nature  con« 
isisftfron'the  change  of  phsenomena  tending  to  connect  the  present 
"With  the  past.    In  order  to  ascertain  a  periodical  return,  or  the 
•laws'tof  progtessiTe  natural  changes  in  general,  certain  fixed 
p<Hiita  are  neoessary ;  and  observations  carefully  made  at  stated 
periodsy  may  serve  for  numerical  comparison.    Had  the  mean 
teppenubwe  of  the  atmosphere    in    different  latitudes  been 
observed  for  a  few  thousand  years,  and  the  mean  height  of  the 
baroaoeter  at  the  level  of  the  sea,  we  might  now  know  in  what 
puopoition  the  heat  of  different  climates  has  increased,  or  dimi- 
nished, and  whether  the  height  of  the'atmosphere  has  undergone 
fuiy.  changes.    Similar  points  for  comparison  are  required,  for 
the'  variation  and  the  declination  of  the  magnetic  needle,  and 
ftMT  the- intensity,  of  the  electromagnetic  power,  upon  which  two 
exceUeat  philosophers  of  this  Academy  have  thrown  so  much 
light.     If  it  be  a  praiseworthy  undertaking  of  learned  societies 
to  inquire  assiduously  into  the  changes  of  temperature  undergone 
by  the  globe,  into  those  which  take  place  in  the  pressure  of  the  atmo- 
sphere^  and  in  the  magnetic  variation,-^it  is  the  duty  of  a  travelling 
gtiognost,  in  aifeertaining  the  inequality  of  the  earth's  surface,  to 
consider,  principally,  the  variable  height  of  the  volcanoes.    What 
I  formerly  attempted  on  the  mountains  of  Mexico,  on  the  Toluca 
Nadiiiarapatepetl  and  Xorullo,  and  in  the  Andes  of  Quito,  on 
the  Pichmcha,  I  have  found  opportunity,  since  my  return  to 
Burope,  to  repeat  at  different  periods  on  Vesuvius.    Saussure 
measured  this  mountain  in  1773,  at  the  time  when  both  sides  of 
the  crater,  the  south-eastern  and  north-western,  appeared  to  be 
oC  &\wL  altitude ;  he  found  their  height  to  be  609  toises  (3894 
feet)  above  the  level  of  the  sea.    The  eruption  of  1794  occa- 
sioned a  fall  on  the  south  side,  which  even  the  unaccustomed 
eve  discovers  at.  a  great  distance.    In  1805,  I  measured  Vesu- 
v^iM^Jiree  times,  in  conjunction  with  M.  von  Buch,  and  M.  Gay«- 
Lussaci;  we  found  the  elevation  of  the  northern  edge,  opposite 
ta  Moote  Somma,  la  Rocca  del  Palo,  to  be  exactly  the  same  as 
Salussune  had  before  determined  it ;  the  southern  edge  we  found 
71  toises  (454  feet)  lower  than  it  was  in  1773 ;  the  total  heignt 
of  the  ivolcano  on  the  side  opposite  Torre  del  Greco  (towards 
which  side  the  iire  seems  to  have  acted  the  most  powerfully, 
dtining  the  last  30  years),  had  diminished  on6-ninth  part. 
•  The  cone  of  ashes  on  Vesuvius  beat's  the  proportion  of  one- 
third  to  the  height  of  the  whole  mountain,  that  on  Pichincha  is 
as  1  to  10,  and  that  on  the  Peak  of  Teneriffe  as  1  to  22 ;  Vesu- 
vius has,  therefore,  the  largesi;  cone  of  ashes  in  prdportion, 
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btdrate,  pbofaabljr^  m.  ik  low  TcrimiiOi  it»lmi  toM  pkaipdtf 
tttfavghiU  8«UMBitr  .  A  few  aoDllui  afo^  1  ittooii^M  iiM  l»^ 
iiiirepeailinf  aqribniiefiimeaBUieiaeata  Oil  ViMiutituf^  btti  nirarltt 
asoertainkig  tiiaebvalion  of  lall  (ha  «dge*  of  ttM^omWi'  Hill 
work^  perbipt^*  dcseriM:  mom  GOMidemltoft,  Jbr^thA  ptiltodvtM 
wliidbitw08«sfionlcdhicaudeliio*eoCtiiegri«ftei^  &tMt8O0 
to  1  SSSi  aad  •!  a«»  ^ihaps^  tfaa  only  adiiiettiiireiiMkift  yet  ]MibliiAeA 
of  AUT  Tokaao  wbiolnmay  bafoomparsd in  aii  ks pAt\»i <  It prMM- 
tUit  the  edges  of tbe  omtets,  aot  only  where  tb^  evideitlly  iMiisIrt 
6f  traiAyttt)'M  in  the  roIoaiioeB  of  m^  Andes^  mt  Ukewifi^  eir^ryu 
wbare'  diad^  are  mach  more  ocmetatt  phttaomeiia  Item  hm 
hitherto  bein  believedt  Simple  angiee  of  eievatioti  aABertaiowl . 
fipom  theeema  points  ard  more  pn^er  for  these  exittdnatiiMMihatl 
baibnetlidal  aM  trigoAomelxioal  meaeaii^  -Aeodrdi&g'iin 

my  hull  detetkninationi  the  nortib^weaiem  edge  of  thd  isMi&t  of 
Vesavitts  has  snot  ohanged  its^lbmsin  the  least  sinse  SamMm^s 
tirne^  a  period  of  40  years.  The  soathMBast^m  edge  towtink 
Bosche  tre  Casci  whicm  became  about  460'  feet  lowte  ki'i764| 
has  simk  very  littlestiice  that  timei  '  < 

If  in  .the  deseription  of  great,  eruptions^  in  liiid  ptifalio  papef% 
the  ooflopletely  chang^ed  fonki  of  Vesavitis  has  freqnentiy  i  oeed 
menttoocd,  if  this  opinion  often  eeemato  be  comrfioraitsd  by  Use 
piotnies^pe  Tiews  of  the  monntain  made  at  Ns^les,  the  oUtttHhof  - 
thk  mistake  may  be  fonad  in  the  oiroamstisinde)  thai  ihe  ontKiiilil 
of  the  >edg»s  of  l^e  drSMter  hare  been  coafoanded  witii  tbstte  «f 
tbe  come  of  emption  whioh  is  aoeidentaliy  formed  in  ibna  middle 
of  the  cmter>  upon  a  bottom  thaft  has  been  raised  by  ¥apottis«' 
Such  a  cone  of  eruption,  consisting  of  rapitlt  and  slags  loosely 
heaped  toge<iier>  has  become  tisiUe  over  the  sooth^^eastem  edg& 
of  the  asater>  since  1816  ami  1618.    The  eraption  6f  F^bfioryi . 
1822|  had  so  muoh  in(»reased  it.that  it  bad  become  from  70  ta 
80  feet  higher  than  tiie  notth'^eastem  edge  of  the  crater,  Ronoa 
del  Palo.    This  remarkabls  conci  whicb,  at  Naples^  they  wefo 
acMUoiisHed  to  consider  a&  the  tme  summit  of  Vesuvius,  fell  iw 
with  a  tremendous  noise,  during  the  eruption  of  the  3Sd  of 
Oetobeiri  so  that  the  bottom  of  the  orat^ ,  whidi  had  been  mun« 
terruptedlyaoGessibleftomlJie  year  1811>now  lies  860  EilgUshfiiel 
beneath  tnd  northern  edgSi  and  about  218  feet  deeper  than  the 
southern  edge  of  the  v^cano.    The  variable  form  and  relativo 
situationt^f  the  crater  of  eruption,  the  opening  of  Wbidi  musb 
not  b^  takea  for  the  real  crater  of  the  volcano^  as  freciuekitly  Ims 
biien  done,  gives^  at  diflbrent  times,  a  peculiar  physiognomy  td 
Vesuvius ;  and  the  historiographer  of  that  volcano,  from  the  merer 
outline  of  the  summit,  and  the  relative  height  of  the  northern 
or  southern  side  of  the  mountain,  as  it  is  drawn  in  Htckert'a 
Views  in  the  palace  of  Portici,  would  guess  the  year  in  which 
the  artist  niade  the  sketch  of  lus  picture. 

In  the  night  between  the  23d  and  24th  of  October,  one  daif" 
after  th^  (m  of  the  coile  of  slags  400  feet  in  height,  when  smw 


biKt'samcflMifei  Ottwenti  of  lava  had  .aireftdy>.flewo<^:  tlie'fery 
erapiioa  of  adhesand  rapilli  began.  It  coatinued  uainftemipl^ 
edljr  Hmt  tfurelve  daya»  but  was  moH  violent  during  the  firat  four^ 
Imiig  tiiiatiine  Uie  delfonataaiui  ia  the  mtenQr  of  the  volcano 
vera  ao'.Tioknt^  IhfKt  the  mere  oooenssion  of  the^ur  (no  oattib** 
quakehadbeenjobserved)  caused  the  too&  to  boirBt  in  the  palao0 
ofiJ^rtici.  In  tbe.aumMindiag  villages  of  Reeina,  Torre  del 
UneOf  Torre  del  Anaonciata,  and  Bosche  tre  Case^  an  iatereat-i 
iog  jaba&noittenQn  wKs  obsierved ;  the  atmoaphere  was  so  thickly^ 
6&A  vfkh  ashes,  that  the  most  intense  darkness  overspread  the 
whole  covntry  for  several:  hours  in  the  middle  of  the  day.  Tba 
people  .w«»Uied  in  the  streets  with  laiiterns^  as.  is  often  done  M 
Qjoiiowhen  Pichinoha  is  in  eruption.  The  iiight  K>f  the  inhabit 
tanta  was  never  more  general;  currents  of  lava  were  less  feared 
tbaa  a  Ihll  of  ashes,  a  phenomenon  which  was  unknown;  there 
with  each  violence,  and  in  conseqaence  of  the  relations  respect* 
io^  Ibe  destruction  of  Heroolaneum,  Pompeii,  and  StabiDB,  filled 
tbe^roinds  of  the  people  with  frightfuljmages. 
,h  The  hot  steam  which  rose  from  the  crater  during  the  eruption 
and  passed  into  the  atmosphere,  formed  on  cooling  a  thick  mass 
o^r  clouds,  around  the  column  of  ashes  and  fire,  9000  feet  in 
heigfat..  This  sudden  condensation  of  steam,  and,  as  Gay«f 
Lnaaac  has  shown,  the  very  formation  of  the  clouds,  increases 
the  electric  tension.  Lightnings  burst  forth  in  all  directions  ^ 
frmnrthe  coiumn  of  ashes,  and  tne  rolling  thunder  might  clearly 
be  diatiaguislied  from  the  interior  noise  of  the  volcano.  At  no 
foimer  erapcion.had  the  play  of  electric  charges  been  so  sur- 
prising. 

On  the  morning  of  the  26th  of  October,  a  sinffular  account 
was  etrcnlated,  that  a  current  of  boiling  water  had  issued  from 
the  crater,  and  rushed  down  from  the  cone  of  ashes.  Monticelli, 
the  zealous  and  learned  observer  of  the  volcano,  soon  discerned 
that  the  rumour  had  been  occasioned  by  an  optical  deception. 
The  supposed  current  of  water  was  nothing  but  a  dry  mass  of 
ashes,  which  flowed  down,  like  quicksand,  from  a  fissure  in  the 
superior  edge  of  the  crater.  A  drought,  which  had  completely 
desolated  ue  fields,  preceded  the  eruption,  but  the  volcanic 
thunderstorm  occasioned,  towards  its  termination,  a  very  heavy 
and  coi^tinued  rain.  Such  a  phenomenon  charactenzes  the 
coAttivsion  of  an  eruption  in  every  zone.  On  account  of  the  cone 
of  ashes  being  generally  covered  with  clouds  during  this  time, 
and  likewise  because  the  torrents  of  ruin  are  heaviest  in  its 
neighbourhood,  currents  of  mud  flow  down  on  all  sides.  The 
aflfngbted  peasant  considers  it  to  be  water  which  has  risen  from 
the  mterior  of  the  crater,  and  the  deceived  geognost  conceives 
tha£  he  recognizes  in  it  either  sea-water,  or  mud-like  volcanic 

froductions,  which  are  called  erupHom  baueuses,  or,  as  the  old 
Vench  systematic  writers  termed  them,  products  of  a  fiery* 
aqueons  uquefaction.  .  . 
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^' When  tto  Mmmite  of  Totetaoes  (m  hi  g«tiehAf  Hie  esse  in 
the  dhftih  of  the  Andes),  extend  into  the  region  of  eternal  vapwi 
01^  eVen  to  ddiiUe  the  height  of  iBtaa^  the  aielted  biiow  reuden 
the  inntidntions  unliusin^y  freqttmt  und  destrueliire.  Thejrarib 
{Atenomena  meteoi^logicaHv  connected  with  volGante  eraptioDe^ 
utid  \ste  mnllifiiriousljr  modiMd  by  Ae  iJtttude  of  the  moimtaMii^ 
the  extent  of  their  summits  Obvered  with  eternal  snow,  and  the 
calefliction  of  the  sides  of  the  cone  of  asbes ;  bat  they  riioakl 
M^er  be  considered  as  real  volcanic  phenomena.  Snbtemmean 
lakes,  in  connexion  with  ripme  rivers,  Ire  formed  both  os  dm 
Klopesand  at  the  fe^t  of  thfe  momitains.  When  the  earthqwdLiss 
which  ^reciede  every  eruption  in  the  chain  of  die  Andes,  shake 
yHVh  mighty  force  the  entire  mass  of  the  volcano,  the  subtevm^ 
nean  vatuts  are  opened,  and  emit,  at  the  same  time,  water,  fishce^ 
and 'tiifa-tntid.  This  is  the  singular  phenomenon  that  fur* 
nishes  the  fish  pimelddes  cythjmm^  whtch  the  inhabitants  of 
the  high  Idhds  of  Quito  call  pfi^naditla,  and  which  was  described 
by  me  soon  after  my  return.  When  the  summit  of  the  mountain 
Carguairazo,  to  the  north  of  Cbimborazo,  and  18,000  feet 
high,  fell,  in  the  night  between  the  19th  and  20di  of  June, 
1698,  the  surrounding  fields,  to  the  extent  of  about  43  Eng- 
Ksh  square  miles,  were  covered  with  mud  and  fishes.  Tbe 
fever  which  raged  in  the  town  of  Ibarra,  seven  yeahi  bi^^re,  had 
been  ascribed  to  a  similar  eruption  of  fishes  from  the  volcano 
Imbaburu.  I  recur  to  these  facts,  because  they  throw  some 
light  on  the  difierence  between  the  eruption  of  ashes,  and  that 
of  mud-like  masses  of  tufa  and  trass,  which  contain  wood^ 
coal,  and  shells. 

The  quantity  of  ashes  ejected  by  Vesuvius  in  the  late  erup- 
tions, like  aH  other  things  which  are  connected  with  great  and 
appalling  phenomena,  has  been  enormously  exaggerated  in<  the 
public  papers ;  and  two  Neapolitan  chemists,  Vincenzo  Pepe, 
and  Giuseppe  di  Nobili,  have  affirmed,  that  they  contain  gold 
and  silver,  notwithstanding  the  contradiction  of  Mondcelii  and 
Covelli.*  According  to  my  examination,  the  stratum  of  ashee 
which  had  fallen  in  twelve  days,  towards  Bosche  tre  Ctoe,  on 
the  slope  of  the  cone,  where  rapilli  were  mixed  with  it^  wae 
only  three  feet  in  thickness,  and  in  the  plain,  it  did  not 
exceed  from  16  to  18  inches.  Measurements  of  this  *  kind 
must  not  be  made  in  places  where  the  ashes  have  been  drifted 
by  wind,  like  snow,  or  sand,  nor  in  those  where  they  have  been 
accumidated  by  water.  The  times  are  past  in  which  we  sought 
only  for  the  marvellous  in  volcanic  pheenomena,  and,  like  Ctesms, 
made  the  ashes  of  iEtoa  fly  to  the  Indian  peninsula.  Somid  of 
the  Mexican  gold  and  silver  mines  are  certainly  in  trachytfc 
porphyry,  but  in  the  ashes  of  Vesuvius  which  I  collected,  and 
which,  at  my  desire,  have  been  analyzed  by  Henry  Rose^  of 

*  See  dnndli^  r.  S3<$. 


Sailki,  an  execOdBt chemist^  noiliuBeB  of eHber  vMai,  Midd  be 

'  How6:rer  great  may  be  the  diBcrepanoy  betweeo  the  results  thai 
I  have  here  giiren,  but  which  asree  wil£  MonticeUi!a  nore  exact 
pbacvviitionsy  axmI  diofle  whkSi  have  beea  qirculated  dmiag 
.aeveral  siontbs  past,  yet  the  eruptioa  of  ashes  from  Vesuvius^ 
fiom  the  24th  to  the  28tli  of  Octobefi  still  remaiaa  the  most  re- 
madcaUe  t>f  which  we  hare  an^  certain  aceount  siuce  the  dei^tli 
«f  the  eider  Plioy.  Its  quantity,  perhaps,  was  three  tuaes  as 
gteat  as  that  of  all  the  ashes,  eoUeetively,  which  have  beeft 
observed  to  fall,  during  the  time  iq  which  vdoaoic  phflenooi^iia 
hbsvtr  been  attentively  considered.  A  stratum  of  from  16  to  IS 
8Mht!S  in  thickness,  seems  at  first  view  unimportant,  if  compared 
to  the  mass  witfi  which  we  find  Pompeii  to  be  cohered;  but 
without  speaking  of  the  torrents  and  inundations  which  certainly 
Way  have  increased  this  mass  for  centuries,  without  nenewioff 
the*  violent  dispute  concerning  the  cause  of  the  destruction  3i 
the  Campanian  towns,  which  has  been  oarried  on  with  so  much 
scepticism  on  the  other  side  of  the  Alps,  it  may  be  affirmed  thai; 
tike  ^tiptions  of  one  and  the  same  volcano  at  distant  periods  caa 
by  no^  means  be  compared  with'  respect  to  their  intensily,  .  AU 
conclusions  founded  on  analogy  are  msufficient,  when  the  que»- 
ticm  is  about  quantitative  proportion8,^^the  quantity  of  ashes 
^md  lava,  the  height  of  the  column  of  smoke,  or  tiie  violence  of 
the  detonation* 

From  the  geo^aphical  description  of  Strabo,  and  firom  an 
opinion  of  Vitruvms  concerning  the  volcanic  origin  of  pumice,* 
We  see  that  until  the  year  in  which  Vespasian  died,  that  is  to 
aay,  until  the  eruption  which  overwhelmed  Pompeii,  Vesuvius 
:was  more  hke  an  extinguished  volcano  than  a  solfatara* 
'  Whto  after  long  rest  the  subterranean  powers  suddenly 
open  new  passages,  and  again  break  through  beds  of  prir- 
ttsitive '  rocks  and  of  trachyte,  effects  must  necessarily  take 
plaoe»  tea  which  all  the  phaanomena  subsequently  observed  do 
not  afford  any  standard  of  comparison.  It  may.  be  clearly  seen 
from  the  well-known  letter  in  which  the  younger  Pliny  announces 
the  death  of  his  uncle  to  Tacitus,  that  the  recommencement  of 
the  etuptions^  i  might  sai^,  the  awakening  of  the  dormant  voIf* 
cano,  began  with  an  eruption  of  a^hes.  The  same  circumstance 
*vi9»  observed  at  Xorullo,  in  Sept.  1759,  when  the  new  volcano, 
tweaking  through  beds  of  syenite  and  trachyte,  suddenly  arose 
>ih  the  plsJn.  The  peasants  fied,  because  they  found  m  their 
huts,  ashes  that  had  been  ejected  from  the  fissures  of  the  earth, 
whii^  %vas  burst  in  every  place.  Every  partial  eruption,  in  the 
periodieal  general  eruptions  of  volcanoes  terminates  with  a  shower 
of  ashes. 

There  is  a  passage  in  Pliny's  letter,  which  shows,  that  the  dry 
ashes  which  nad  fallen  from  the  air  had  already  attained  a  height 
of  from  four  to  ^ve  feet,  in  the  commencement  of  the  eruption^ 
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ktid  withoat  the  effect  of  accutmidation  br- water.  ^^  The  coait 
yrhicli  led  to  his  [uncle's]  apartment,**  he  says,  '^  being  .now 
almost  filled  with  a^es  and  pumice,  it  would  have  been  impos* 
sible  for  him,  if  he  had  continued  there  any  longer,  to  have  made 
}iis  way  out/'  In  the  narrow  space  of  a  court,  the  wind  could 
not  have  had  any  great  effect  in  accumulating  the  ashes. 

I  have  ventured  to  interrupt  my  comparative  view  of  volca;- 
noes  by  observations  solely  on  Vesuvius,  partly  on  account  of 
the  great  interest  which  tlie  last  eruption  has  excited,  and  partly 
because  every  great  &11  of  ashes  almost  involuntarily  reminds  us 
of  the  classic  ground  of  Pompeii  and  Herculaneum.'*  We  have 
hitherto  considered  the  fonn  and.  the  effects  of  those  volcanoes 
which  are  in  permanent  communication  with  the  interior  of  th^ 
earth,  by  means  of  a  crater.  Their  summits  are  raised  masses 
of  trachyte  and  lava,  intersected  by  numerous  veins ;  the  dura* 
tion.  of  their  effects  causes  us  to  believe  that  tbey  have  a  very 
stable  and  undisturbed  structure.  They  possess,  I  may  say^  a 
more  individual  character,  which  remains  the  same  during  long 
periods.  Neighbouring  mountains  often  furnish  completely 
different  products,  leucite-lava,  and  felspar*lava  ;  obsidian,  with 
pumice,  and  basaltic  masses  containing  olivine.  They  belong 
to  the  newer  phenomena  of  the  earth,  pass  generally  through  a3 
the  strata  of  secondar}r  rocks,  and. their  eruptions  and  currents 
of  lava  are  of  later  ori^n  than  our  valleys.  Their  life,  if  I  may 
use  that  expression,  depends  upon  the  manner  and  duration  of 
their  connexion  with  the  interior  of  the  earth.  They  often  res! 
for  centuries,  suddenly  take  fire  again,  and  terminate  as  solfa- 
taras,  which  emit  steam,  gases,  and  acids.  Sometimes,  as  on 
the  Peak  of  Teneriffe,  their  summit  has  already  become  such  a 
depository  of  reproduced  sulphur,  while  mighty  currents  of  lava 
flow  from  the  sides  of  the  mountain,  like  basalt  below,  and 
above,  where  the  pressure  is  less,  like  obsidian  with  pumice. 

Independently  of  these  with  permanent  craters,  volcanic 
phaenomena  of  another  kind  exist,  which  have  been  observed 
less  frequently,  but  are  principally  interesting  in  geognosy,  and 
remind  us  of  the  primitive  world;  that  is  to  say,  of  the  earliest 
revolutions  of  our  earth.  Mountains  of  trachyte  suddenly 
open,  eject  lava  and  ashes,  and  close  again,  perhaps,  for 
ever  :  thus  was  it  with  the  mighty  Antisana ;  and  thus  With  the 
Epomeeus,  in  Ischia,  in  1302.  Such  an  eruption  sometimes 
talces  place  even  in  the  plain,  as  in  the  high  lands  of  Quito  ;  in 
Iceland,  far  from  Hecla ;  and  in  Euboea,  in  the  Lelantic  fields. 
Many  of  the  islands  which  have  been  raised  up  are  owing  to  these 
temporary  phaenomena.  In  these  c^ses  the  communication  with 
the  interior  of  the  earih  is  not  permanent,  and  the  effect  ceas^^ 
as  soon  as, the  fissure,  which  is. the  communicating  channel,  is 

*  The  autbo^  here  mentions  a  paper  on  the  data  of  his  mcasuremeats  at  Veeuvim, 
which  was  unsuitable  for  reading ;  and  then  proceeds  to  notice  a  coUection  of  miaembi 
that  he  brought  with  him,  and  which  will  be  added  t(>  the  Royal  Museum  at  Berlih, 
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closed  again*  The  veins  of  .basalt^  dolerite^  and  porjpbyiy^ 
which,  in  different  parts  of  the  woiid^  pass  through  every  format 
tion^  and  those  of  syenite,  augite-porphyryi  and  amygdaloid, 
which  are  pharacteristic  of  the  newest  strata  ,of  the,  transition 
formation,  ^d  of  the  oldest  rocks  of  the  secondary  ^strata,  have 
probably  been  formed  in  a  similar  manner.  In  the  first  s^ge  of 
our  planet,  the  yet  Uquid  substances  penetrated  through  the 
crust  of  the  earth,  which,  was  every  where  intersected  by 
fissures,  and  assumed  the  form  of  granular  rocks,  either  in  veins^ 
or  spreading  over  and  expanding  themselves  in  strata.  Tbe  rocks 
strictly  volcanic  which  the  primitive  ages  have  afforded  us,  h^ve 
not  flowed  in  currents  like  the  lava  of  our  insulated  conical  hills  ^ 
the  same  mixture  of  augite,  titaniferous  iron,  glassv  felspar,  and 
hornblende,  may  have  existed  at  different  periods,  but  at  one 
time  it  may  have  apjproached  nearer  to  basalt,  and  at  others  to 
trachyte ;  the  chemical  substances  may  have  combined  in  a 
crystalline  form,  in  distinct  proportions,  as  we  are  taught  by 
JML  Mitscherlich's  new  and  important  labour^,  and  by  the  ana-^ 
logy  of  artificial  products  ot  fire :  we  find  that  sub,8tances^ 
similarly  formed  have  arrived  at  the  surface  of  the  earth 
VOL  veiy  different  ways ;  they  have  either  been  merely  r^^ed,  or 
protruded  by  temporary  fissures  through  the  older  strata ;  that 
IS  to  9ay,  t]L*ougn  the  already  oxidized  surface  of  the  earth ;  qx 
they  have  flowed,  as  currents  of  lava,  from  conical  hills  with  a 
perpianc^nt  crater.  By  confounding  such  different  phaBnomena 
together,  the  geognosy  of  volcanoes  is  carried  back  to  thatdark-^ 
ness  from  which  a  great  number  of  comparative  observations  are 
beginnii]^  to  extricate  it.  , 

The  question  has  often  been  asked.  What  is  it  that  burns  in 
volcanoes?  What  was  it  that  excited  the  heat  by  which  earths 
and  metals  were  melted?  Modem  chemistry  •  answers,  ths^t 
the .  substances  which  melt  are  the  metals  of  the  earths  and 
alkalies.  The  solid  crust  of  the  earth,  already  oxidized,  se-f 
parated  the  surrounding  air  with  its  oxygen,  from  the  com-^ 
Dusitfble  unoxidized  substances  of  the  interior  of  our  planet. 
The  observations  which  have  been  made  in  mines  and  caves 
in  every  zone,  and  which,  in  conjunction  with  M.  Arago,^  I  have 
collected  in  a  particular  paper,  demonstrate  that  the  heat  of  the 
mass  of  the  earth  is  yet  much,  greater  than  the  mean  temperature 
of  the  atiyiosphere  at  the  same  place.  Such  a  remarkable  and 
atmoist  generally  proved  fact,  is  closely  connected  with  thosf 
which  are  pioved  by  volcanic  phaenomena.  Laplace  has  even 
gone  ^o  far  as  to  endeavour  to  calculate  the  depth  at  which  the 
body  of  the  earth  may  be  considered  to  be  a  melted  mass. 
Whatever  doubts  may  oe  entertained,  notwithstanding  the  vene- 
ration due  to  so  great  a  name,  with  respect  to  the  numerical 
eeitainty  of  such  a  calculation,  thus  much  remains  probable; 
that  all  volcanic  phaenomena  originate  in  a  very  simple  cause,  in 
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.  a  penxMU^rit  eat  in  a  variable  commuoication  between  the  iilterior. 
and  the  exterior  of  our  planet 

The  presBure  of  elastic  vapoar  forces  the  melted  substances 
upwards  tlurough  deep  fissures  while  they  are  undergoing  oxida* 
tioii ;  Volcanoes^  if  I  may  so  speak,  are  intermitting  springs  of 
the  earth ;  the  liquid  mixtures  of  metals,  alkalies,  and  earths, 
which  oh  eooling  become  cunents  of  lava,  flow  quietly  when 
ihey  are  raised,  and  find  a  vent.  The  ancients  imagined, 
according  to  Plato's  Phicdon,  that  all  volcanic  currents  of  fire 
§owed,  in  a  similar  way,  from  the  Periphlegeton. 

It  may  be  permitted  me,  perhaps,  to  add  to  these  consideriatioiifl 
one  which  is  still  more  hazardous.  In  this  interior  heat  of  the 
earth,  indicated  by  experiments  with  the  thermometer,  and  by 
observations  on  volcanoes^  the  cause,  perhaos,  may  be  found,  of 
<me  of  the  most  wonderful  pheenomena  whicnthe  examination  of 
fi>ssys  presents  to  us.  Tropical  forms  of  animals,  arboriform  ferns, 
palms,  and  bamboo*Uke  plants,  lie  interred  in  the  cold  norths 
The  primitive  world  every  where  shows  a  distribution  of  organic 
forms  at  variance  with  the  then  existing  nature  of  the  cli- 
mate. In  order  to  solve  this  important  problem,  several  hypo- 
tiieses  have  been  invented ;  as  tne  neighbourhood  of  a  comet, 
the  altered  inclination  of  the  ecliptic,  the  increased  intensity 
of  the  solar  Ught.  Neither  of  toese  has  been  sufficient  to 
Satisfy  at  once  the-  astronomer^  the  natural  philosopher,  and 
the  geognost*  For  my  part,  I  leave  the  axis  of  the  earth  un* 
altered,  as  well  as  the  light  of  the  solar  disc,  by  the  spots 
on  which,  a  celebrated  astronomer  has  explained  both  the  ferti- 
lity and  the  unfruitfulness  of  the  fields  ;  out  I  believe^  that  in 
every  planet,  independently  of  its  relation  to  a  central  body,  and 
of  its  astronomical  situation,  various  causes  exist  of  the  produce- 
'  tion  of  heat ;  oxidation,  precipitation,  and  a  change  in  the 
capacity  of  bodies ;  by  increase  of  electromagnetic  charge,  by 
the  opening  of  a  communication  between  the  interior  and  the 
exterior  part  of  the  earth. 

Where  the  deeply  cleft  crust  of  the  earth  in  the  primitive 
World  radiated  heat  from  its  fissures,  whole  countries,  perhaps, 
eould  f>roduce  for  centuries,  palms  and  arborescent  ferns,  and  sus- 
tain all  the  animals  of  the  torrid  zone.  According  to  this  view,  to 
which  I  have  already  alluded  in  a  work  just  published,  '^  Essai 
Q6o^osttqae  sur  le  Gissement  des  Koches  dans  les  ,  deux 
Hemispheres,'^  the  temperature  of  volcanoes  would  be  that  of  the 
interior  of  the  earth  itself^  and  the  same  cause  which  now  occa- 
sions such  dreadfiil  destruction,  would  once  have  occasionedv 
on  the  newly  oxidated  crust  of  the  earth,  upon  the  deeply  cleft 
strata  of  rocks,  the  most  luxuriant  growth  of  plants  in  every 
atone. 

£ven  if  any  one  should  be  inclined  to  suppose,  in  order  to 
explain  the  marvellous  distribution  of  tropical  forois  in  their 
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ancieot  j^HKirw^  thai' gbag«^  animals  Bf  ib»  elepbaAttrlb*liow 
imbedded  inr  iceberg^,  w^re  obm  pecidisrlo  w  iiorthem  yliMflri^ 
and  that  similar  forma  belongingto  dia  itfamiepmiiaiy  ty|M)  Ufc^ 
lioda  and  lybx^s,  edidd  iite  invcnry  diflfefeift  dima(t«a>  aiidb  an 
etohnation  i^eoNl  tiot>  honirev^,  be  ^xtendsd  ti>  th#  pf«idiwt»'of 
vi^taiion.  For'i:ead<m9-  whieh  tb«^  'pbjFsiology  df  plaota 
IsKplaifia,  palmS)  and  arborifdnmnondodl^Monds  tDaafiot  iuatida 
the  noitbwi  cdd,  and  in  thfe  ge6togical'probikM  ive  hem  apeak 
of,  it  seems  difficult  to  me  to  separate  plants  and  animate.  The 
same  ex|danation  most  be  ilppfied  to  boAv 

Towaraa  the  end  of  this  papet^  I  have  eooMned  UBCfevtam 
bypothetical  suppositions  with  fkcta  collected  ftML  tbd  most 
dinerent  parfa  of  the  world  The  philosophical  knowiedgcr  of 
nai^fe  tisea  above  a  mere  description  ef  nature.  It  doM»Mt 
consist  in  a  sterile  aggreMtion  of  isolated  ob^ertnationsi  it  011^ 
sojpdMimes  be  allowed,  therefore,  tothe  durioua  and  eveiMustive 
mind  of  man,  to  look  back  upon  the  past,  to  imagine  what  eilnilot 
he  cleariy  knowb,  and  to  amuse  himself  widi  'm^  ancient^'and^ 
ttnder  many  forms,  returning  myaieries  of  gt^ony. 
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Observations  o»  Napthalinef  with  mn.  Account  ^  ti^  Promssiby 
ivhich  it  is  obtained,  and  of  the  Mode  of  crystaUimxg  it.  By 
Mn.  F.  C  Cfaambe»latn>  Agent  ta  the  Ghai^tered  Oa3  Com- 
pany^ '    .        .1  .•     .,  .  .     .     '.  ■•   . 

'  (TotiieEditoroftheilai«^9of  Pibt/oM^j^.)    .    *'  . 

8IB4  .■••••»'         »  it. 

.  '  Fo  R  the  purpose  of  procuring  napthaline,  the  <tOal  tat  ftofmed 
dnring  the  preparation  of  caiburetted  hydrogen  gas  is  to  be^aab^ 
inittea  to  distillation.  When  a  fourth  part  of  the  tptodHct 
intended  to  be  obtained  has  been  distilled,  it'  is  foUndiitci  con- 
«ist  of  a  volatile  spirit,  atnmonia^'  and  Wat4r,  hcridiiig  »  poition 
of  napth^IiAe  in  solution;  this  can  onflybe  separated  either  by 
rery  long  standing,  or  by  vfaother  and  vevy  different  kind  of 
dikillation.  -  1 

By  continuing  ihe  opetation,  a  dense  oil  is  obtamed,  at^he 
bottom  of  which  naptnaline  may  be  observed-;  'after  > this  it 
increases  ^dually  in  quantity  until  about  half 'the  produot  b 
distilled;  if  the  remaining  half  be  received  as  it  oinsoB  oiver  in 
three  separate; vessels,  it  is  fbutid  that  the  Arst  portMmrdeies  not 
contain  a  great'qitantity  of  napthaline;;  from  the  aecond,  lildeor 
none  is  obtained,  even  by  *veiy  long  standings  but  the  third 
portion  contains  so  much'iiapthalrne  that  the  last  ftwgaUona 


iO0i«tittm.b0tii)iaQ  acbiiilly,  solid,  i^h^o  it  hiH}ibQW.«  {^yir  limn 
distilled*  .  Itie  jqu^mtity  of  nwthalim  uftually  obtained  b^probat 
b]ly.f^bout.five,jpiOUAda;n:Qsa  100  g^Uoius  of  tbeveoftLtfur^iJ^tif 
IbedistiUatioa  be  JUucriad. towards  the  middle  or  latter .eiidi«of 
tbe  of^ratjon,  the.  qmat^y  of.naptbalin^  ja  mmih.iammMit 
VM^y  not.  ibis  ha))pen  firom  the  cunwerskai  ofithe  oil  ii|to>«apdtfif 
Jine  by  the .  iocrease.  of .  temperature  ?  The  )aAt  .poptioa  /of 
Mpthslioe  obtained  is  mixed  with  a  very  laxge  .quantity  >  irf* 
eumhur.       .       .♦        ^  ...  ,  j 

If  sulphuric  acid  be  added  to  coal  tar,  little  or  no  iiap|liidi9e 
iaprooured ;  the.  acid  probably  decomposes  the  na|>tha)im^  for 
it  Wds  but  i^  very  small  quantity,  of  it  in  solution,  <  -     t 

.  .  When  spirit  or  oil  of  tai:  cJbtaincd  in  making  pitch, is  setamiei 
much  napthaline  separates  from  itinafewweeka;  and  this  e^ot 
mayjbe  piore  quickly  produced  by  artificial  cold;  but  agitajtion 
QTi  increase  of  temperature  readily  dissolves  the  portion  so4epo4- 
8ited»>  •••..-..'    t'       •      ••  ••  .    •      .      .     I 

,  The.iiapthalij^e  is  deposited  from  the  oil  in  the  vesa^  whick 
coutauB  it,  ijfi ,  a.  semi-crystalline  state,  and  much  i^somUifi^ 
coral  in  appearance,  excepting  that  it  is  greyish  instead  of  being 
perfectly  white ;  by  keeping,  i}:  becomes. of  so  very  dark  a  brom^ii 
colour  as  to  be  nearly  black ;  when  large  masses  of  it  are  broken 
the  structure  is  frequently  crystalline  at  the  centre. 

The  smell  of  napthaline  is  extremely  powerful  and  peculiar ; 
when  melted  and  allowed  to  cool  gradually,  it  presents  c^ 
if^hich  are  intersected  in  every  direction  by  beautifully  white  and 
shining  plates. 

The  napthaline  separated  from  oil  which  has  been  twice' dis- 
tilled, requires  a  much  greater  heat  to  sublime  it  than  that 
found  originally  in  the  .oil ;  the  latter  melts  at  about  120^,  and 
begins  immediately  to  sublime ;  but  if  sulphuric  acid  be  tritur 
rated  with  it,  it  requires  a  greater  heat  even  than  the  first  men- 
tioned for  sublimation ;  and  by  this  {Hroeess,  Jiiefe  is  obtained,  ft 
mass  resembling  a  honeyoomb  in  appearance^  owing,  to  the  pei^ur 
liar  aming^ent  of  the  crystalline,  napthaline.        ...  ,.uh 

I,  During  the  subUmiStion  of  naj^thaline^  a  fluid  is  obtained 
which  is  worthy  .of  careful  examination.  .  At  first  xfes/. taste  is 
sweet,  and  highly  aromatic ;  it  is  afterwards  pungent;,  aad.occai^ 
aionally  h]rdrocvanic.  acid  may  be  obtainea  from  it,  apdin 
pretty  considerable  quantity. 

'  When  napthaline  is  mixed  with  water,  it  rises  in  vapour  with 
the  water ;  m  this  way  it  is  obtained  in.  a  state  of  greater  purity 
than  by  sublimation,  but  the  quantity  procured  is  small.  Nap- 
thaline is  soluble  in  spirit  of  wine,  and  by  evaporation  crystaus 
are  obtained,  but  they  are  neither  large  por  perfect ;  nor  when 
dissolved  in  oil  of  tar,  can  any  distinct  crystals  be  obtained; 
after  hying  various  Adds  for  the  purpose  of  procuring  perfect 
ciyatals,  I  succeeded  but  with  oil  of  tur|)entine. 


Whm  napthaline  is  added  to  the  last  mentioned  fltdd,  itd 
temperatare  sunk  from  65^  to  57^^|  and  the  best  method  of 
baiising  the  solution  to  crystallize  is  the  following :  Dissolve  as 
Inuch  napthalihe  in  a  quart  of  oil.of  turpentine  ^s  it  is  capable  of 
tiifettig up  b^  a^iftation ;  theh ^ddabottt ttm ounbes more naptha- 
Une,  and  dissolve  it  in' the  oil  with  the  assistance  of  heat.  Set 
tiie  solution  in  a  very  cool  place  to  crystallize ;  in  this  way  lon^ 
prismatic  crystals  terminated  by  pvtamids  will  be  procured.  If 
the  fluid  poured  off  after  the  K)naation  of  these  prismatic 
crystals  remain  in  a  cool  place,  large  hexagonal  plates  may 
be  obtained.  To  obtain  a  honeycomb  mass,  difiering  from 
that  formed  by  stiblimation  only  in  the  greater  thickness  of  th^ 
partitions,  pour  off  the  fluid  from  the  plates  obtained  as  abdve. 
iafttfc  th^  nave  been  forming  for  at  least  48  hours ;  set  it 
aside  to  crystaUize,  and  in  a  few  days,  the  honeycomb  mass  will 
be  procured* 

It  is  very  entertaining  to  watch  the  fluid  when  crystallization 
i»  commencing.  Minute  particles  are  seen  passing  from  one 
part  of  the  vessel  to  another;  sometimes  a  crystal  will  be  per* 
ceived  to  increase  suddenly  in  size;  it  will  then  circulate 
through  die  whole  of  the  fluid  with  great  rapidity,  and  afterwards 
approaching  another  similar  crystal,'  they  will  for  some  time 
mutually  attract  each  other;  but  as  soon  as  they  conie  in  cen^^ 
tacty  both  are  violently  repelled  to  a  considerable  dtHtanee  ; 
w^ker  a  time  attraction  recommences ;  they  again  approach  eitch 
other,  and^reagiMn  repelled;  the  repulsive  power  lessening  after 
every  contact,  they  eventually  unite. 

-  Tn  this  way  several  prismatic  crystals  may  be  observed  under- 
going alterdate^  and  mutual  attraetton  and  repulmon,  and  erieht- 
iiaHy  fof  mibg  the  radii  of  a  hexagon,  which  is  by  de^e^  com-* 
j4eted,' and  becomes,  a  regular  hexagonal  plate.  /  '*    t 

f  The  action  of  nitric  acid  upon  napthsiine'is  peciiliar;'  when 
Ihey  avetritumted togeth^^r;  abutytaceous  oompouad is formed# 
<wbicli  cnsiellsexactly like  new  hay.  If  the  aeidbe  usedii^con^ 
siderable  quantity,  a  great  namber  of  small  spieulfiBf,  which  hav» 
th^t  appearance  of  a  aaU>  are  seen  floating  in  it.  >  It  might  be 
supposed  that  they  are  crystals  of  nitrate  of  ammonia,  but  this  is 
iMt  the  <^ase,  for  tney  are  nearly  tasteless,  and  difficultly  soluble ; 
but  theirt true tiature  I  have  not  yet  determined.  •  •    f< 
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Articles  IX. 

Astratioo^icai  Observations,  1823. 
By  CoU  Beaufoy,  PR6. 

Jbushejf  Heath,  near  Stanmore. 
LMliaa0ilo8t'44*8*K«rt^    LoiigUiiae  Wf8t  in  lime  1' fiO-Q3". 


JUf  T.  Wtf  ecBpM * Jjjjj^   11^44'  38^  Mean  Tima. 

f3ou4l  pfevent^  the  pbtenratioii  of  theoommisncemeDt ;  but  the  ending  waa  made  under 

yety  (byourable  drcumatanceB. 


Arucls  X. 

A^AlYftBs  o^  Books* 


h  Thi  EkmnUs  ^  ExpertmetUal  Chemistry.  By  Wiltiam 
H€iiiT>  MD.  FR8.  &c.  8cc.  The  Ninth  Edittbn,  comprehend- 
iog  all  tilt  veceal  DiBooveriefl ;  and  illustratdd  with  10  PlalM 
by  Lowry,  and  several  Engravings  on  Wood.  In  Two  Vo« 
Inmes.    1823. 


In  noticing  the  present  edition  of  Dr.  Henry's  Elements  of 
Oheaustiry^  it  is  not  my  intentioa  to  enter  minntek  into  a  dUcus^- 
sion  of  its  merits :  it  is  a  work  whioh  has  been  so  long  and  jnsdy 
appreciated  as  to  bid  defiance  to  criticism^  and  render  particnlar 
MmoMndatioii  snpcttAnons.  It  would,  however,  I  think,  be  unjust 
lo  the  anther  and  the  public,  not  to  departa  liule  from  tihe  usnal 
oonsse  in  thus  aanonncing  a  new  edition  of  an  eatablished  work, 
on  aoDonnt  of  the  improvaxienta  and  immeroaa  important  addic- 
tions with  wUch  it  has  been  enriched. 

.  With  tine  phiksophioal  caution,  Dr«  Hemy  has  not  been  hasty 
in  admitting  more  modem  doctrines  to  displace  those  which 
were  not  only  by  him,  but  by  the  chemical  world  in  general, 
received  as  true,  until  within  a  few  years.  In  making  this 
remark^  I  allude  to  Sir  H*  Davy's  views  of  the  nature  of  chlorine ; 
and  if  the  late  edition  of  Dr.  Ueniy's  w<»k  was  in  any  respect 
imnerfect,  it  appeared  to  me  to  be  m  the  uncertainty  wnich  per- 
vaaed  it  with  resnect  to  the  nature  of  chlorine,  and  the  conse- 
quent diffloulty  wnioh  must  have  attended  the  learner  in  acquir- 
ing settled  opiniotis,  when  the  teach^  appeared  undecided. 

In  the  present  edition  this indecisionis removed,  and  although 
the  former  opinion  of  the  compound  nature  of  chlorine  may  Be 


teamed  from  it^  yet  H  is  now  treated  of  .as  an  elementary  body> 
and  every  part  of  the  work  is  ia  unison  with  this  doctrine* . 

Another  great  improvement  has  been  adopted;  in  his  views^ 
of  the  atomic  constitution  of  bpdieSj  Pr*  H.has  followed  Dr.  Prout's 
opinion  with  respect  to  the  relative  weights  of  t&e  atoms  of  hydro*- 
gen  and  oxygen,  viz.  as  1  to  8 ;  and  in  doing  this,  he  has  also  vuir 
mitted  the  consequence  which  results  from  it,^  that  the  weights  of 
all  other  bodies  are  multiples  of  hydrogen  by  a  whd^  numlbi^f  ^ 
at  least  his  table  of  the  waghls  of  atoma  i^  in  ftgre^nen^  with 
this  <^inioni  nor  do  these  weights  differ  in  many  instances,  o|r 
veiV  materially,  from  those  given  by  Dr.  Tliomson. 

There  are  sevei^  partsof  tae  present  edition  wliicbj^e^ J^^mred 
liy  the  present  state  of  chemistry,  have  been  entirel]^  rewritten^  Ma- 
deed  one  discovery  has  been  m&de,  and  has  constitnted  a  higqljr 
curious  and  important  branch  of  science  smce  the  publication  of 
the  former  edition ;  I  albde  of  course  to  the.  subject  of  electvc^ 
magnetism :  Dr.  Henry  has  treated  of  it  with  brevity j  but  he  hag 
stated  the  leading  facts  of  the  subject  9S  mi}ch  in  detail  as  t}^ 
nature  of  the  case  would  peimitk 

In  addition  to  Electromagnetism,  those  parts  of  the  woric 
which  are  either  entijrely  neW|  or  remodelled,  are  nmp^tous^; 
among  others  I  may  enumerate,  Corrections  fpr  Moisture  vi 
Chtses,  vol.  i.  p.  26 ;  Deut<»ide  of  Hydro^%  p-  863  $  Oqj^ 

Smnds  of  Carbon  and  Chlorine,  p.  3 w ;  flypoMlphnnms  and 
ypostilphuric  Acids,  &c.  Sec.    A  new  arrangementof  the  metats 
has  likewise  been  adopted. 

In  the  second  volume,  the  additions  have  also  beenimpi^rl%nt, 
particularly  on  the  subject  of  the  Veffetable  Alkalies^  Vegetable 
Analysis,  and  the  Analysis  of  Mixel  Gaees.  Theiie  aiTa  sieteral 
parts  of  the  work  which  I  should  like  to  jnresent  to  (^enotioe  <>f 
the  reader,  and  I  do  not  know  Uiat  I  e^m  seleiit  a  subjeet  which 
has  of  late  excited  more  attention,  both  as  a  mattef  of  scien^ 
and  of  economy,  than  the  nature  of  the  combustible  gases  psodac^d 
.from  the  decomposition  of  cod  and  oil.  With  this  eittractish^U 
closd  the  notice  of  a  w<Mrk  emiaently  calculated  to^  inform  not 
only  the  student,  but  containing  the  newer  discotMeSy  whkh 
those  who  have  been  long  acquainted  with  the-  soienee'are 
fti^(}iiently  prevented  &(Mn  acqumng  isk  a  moreektend^d  fona: 

**  Om  the  Mix^d  Combustible  Gases  from  moist  Charcoals  AUoipt, 

Mher,  Coal,  Oil,  Tallow,  and  Wax. '' 

'  ^  'Fhe  two  gases,  which  have  been  just  deeoiibed-  under  the 
names  of  carmiretted  and  bicarburetted  hydrogen^  ap^ar  to  me 
to  be  tile  only  compounds  of  those  elements^  that  have^as  yet 
been  piroved  to  be  distinct  asd  WeU-charaotericed  species; 
'diOugh  it  is  extremely  probable^  as  I  have  shown  in  the  -Pkllos. 
Trans,  for  1820,  that  another  gas  eidsts,  which  was  first  Obserml 
by  Mt.  Daltbn;  is  heavier  and  more  comj^tiUetbaii  c^fiant 
gas ;  "ud  eotttains  a  ^stmsi  propierti^n  ef  earibon.  k  is;  of  mix- 
Ittrsf  o€  two  or  moie  oi  tMee  three  gases,  with  oodunoMlfy  a 
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f!roportloh  ofcarbbnic  oxide^  that  the  almost  infinite  variety  ol 
aeriform  prodiictd  are  cdnstitnt^dy  which  are  obtainable  by  the 
exposure  of  moistened  charcoal,  of  alcohol  or  ether,  of  oil,  tal- 
low, wax^  or  coal,  to  a  heat  a  little  above  ignition,  "this  view  of 
the  subject,  at  least,  appears  to  me  much  more  probable^  than 
tjhat  they  are  so  many  distinct  compounds  of  CEurbon  and  hydros 
^en^  which,  on  this  theory,  would  be  capable  of  uniting  m  all 
possible  proportions  with  each  other. 

^'  Of  these  aeriform  compounds,  the  gases  from  coal  and  from 
oil  are  of  most  importance,  from  their  widely  extended  use  in 
artificial  illumination. 

"  Coat'Gas.^^By  submitting  coal  to  distillation  in  an  iron 
Tetbrt,  besides  a  portion  of  tar  and  solution  of  carbonate  of 
limmohia,  which  condense  in  a  liquid  form,  a  large  quantity  of 
permanent  gas  is  evolved.  This  gas  I  have  shown  (Phil.  Trans. 
*  1 808  and  1820)  is  extremely  variable  in  composition  and  proper- 
ties, not  otily  when  prepared  from  different  coals,  but  from  the 
irame  kind  of  coal  under  different  circumstances.  Within  cer» 
taiu  limits,  the  more  quickly  the  heat  is  applied,  the  greater  is 
the  qilantity",  and  the  oetter  the  quality,  of  the  gas  obtained 
'ftom  co&l ;  for  too  slow  a  heat  expels  the  inflammable  matter  in 
the  form  of  tdr.  The  early  products  of  gas  are,  also,  the  heaviest 
tod  inbst  combustible,  and  there  is  a  gradual  decline  in  quality 
towards  the  close  of  the  distillation,  insomuch  that  the  last  pro- 
ducts are  inferior,  by  more  than  one  half,  to  the  first.  The  ge- 
neral name  of  coal  gas  is,  therefore,  quite  indefinite.  It  is,  in 
fact,'  a  mixture  of  the  two  varieties  of  carburetted  hydrogen,  witli 
n  third  which  remains  to  be  more  fully  investigated,  as  well  as 
with  hydrogen  gas,  carbonic  oxide,  carbonic  acid,  nitrogen,  and 
tsulphuretted  hydrogen  gases,  in  ever-varying  proportions.  To 
describe  the  methods  of  separating  these  gases  from  each  other, 
would  lead  into  minute  details  not  suited  to  an  elementary  work^ 
and  t  refer,  therefore,  to  the  papers  which  I  have  published  in 
ihfe  Phil.  Trans,  for  1808  and  1820,  and  in  the  third  volume. 
Second  Series,  of  the  Manchester  Society's  Memoirs,  or  Annals 
of  Philosophy,  vol.  xv. 

"  Coal  ^,  as  generally  procured,  has  a  very  disagreeable 
odour,  arismg  from  sulphuretted  hydrogen,  and,  perhaps,  a  little 
sulphuret  of  carbon ;  but  both  these  may  be  washed  out  of  it  by 
cream  of  lime,  with  (as  I  have  shown)  very  little  loss  of  illumi- 
nating power,  and  with  an  entire  removal  of  all  unpleasant  smell 
either  before  or  during  burning.  The  best  gas  has  the  specific 
gravity  ^660  or  upwards ;  and  each  volume  consumes  about  2^ 
volumes  of  oxygen,  and  gives  1  j-  volume  of  carbonic  acid  ;  the 
last  portions  have  a  specific  gravity  as  low  as  '340,  and  each 
yohntie  consumes  about  8-lOths  of  a  volume  of  oxygen,  and 
gives  about  3»10ths  of  a  volume  of  carbonic  acid.  In  the  best 
gasi  chlorine,  applied  as  directed,  p.  416,  detects  from  13  to  20 
per  cent,  of  olenant  gas,  and  the  remainder  is  almost  pure  car- 
Dvietted  hydrogen ;  but  the  last  products  contain  litUe  or  no 
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olefiaiit  gas,  much  less  carburetted  hydrogen,  and  instead  of 
these^  a  lai^e  proportion  of  hydrogen  and  carbonic^  paid^,  both 
of  which  a£Srd  very  little  light  by  their  combustion* 

''  It  is  scarcely  possible  to  assign  the  quantity  of  gas,  which 
ought  to  be  pbtained  from  a  givQi^  .iYeigI\t.of  Qoal^.but  it  may  be 
considered  as  an  approach  to  a  general  average,  to  state,  that 
112  lbs.  of  .good  cqal.are  capabTe  of  giving  from  460  to  500 
cubic  feet  of  gas  of  such  quality,  that  h^  a  cubic  foot  per.  hour 
is  e<}uivalent  to  a. mould  candle  of  six. to  tjie  pounds  burning 
during  the  same  space  of  time. 

'^  Oil  Gas. — In  Nicholson's  Journal  for  1805,  I  have  given  an 
account  of  some  experiments  on  the  gas  obtained  by  the  de&^trucr 
live  distillation  of  spermaceti  oil^  which  showed  that  of  all  tb^ 
artificial  gases,  this,  next  to  olefiant  gas,  consumes  most  oxy^en^ 
find  is  the  best  adapted  to  afford  light.  Since  that  time,  an  appa- 
ratus has  been,  invented  by  Messrs.  Taylor,  of  London^  wnich 
has  greatly  facilitated  the  preparation  of^il  ga^  on  a  large  scalet 
and  this  gas,  is  now  much  used  as  a  source  of  actificial.  ligbC 
The  process  consists  in  letting  whale  oil  (the  purity  of  which  i^ 
not  essential,  since  very  inferior  oil  answers  the  purpose)  fall. by 
drops  into  an  iron  cylinder  placed  horizontally,  in  a  tumace,  and 
ignited  to  a  cherry  redness.  From  each  wine  gallon  of  oil> 
23)out  100  cubic  feet  of  gas  may  with  care,  be  obtained^  of  the 
specific  gravity  of  more  than  '900,  containing  upwards  of  40  per 
cent,  of  gas  condensible  by  chlorine,  and  of  which  100  volumes 
consume  260  volumes  of  oxygen,  and  yield  158  of  carbonic  acid* 
Btit  of  gas  from  Wigan  cannel,  when  the  whole  product  is  min- 
gled together,  100  measures  do  not  saturate  more  than  15Q,of 
ipxygen,  and  give  88  measures  of  carbonic  acid.  Oil  ^as,  there- 
fore, from  this  document,  may  be  inferred  to  contain,  ui  ^  given 
yoli\me,  twice  the  quantiW  of  combustible  matter  that  is  j^resent 
in  the  average  of  gas  uom  cannel  coal;  and  its  illummatin^ 
power  will  be  as  2  to  1.  The  experiments  of  Mr,  Brande  led 
him  to.cpnclude,  that  to  produce  the  hght  of  ten  wax  candle;^ 
for  oae  hour,  there, will  be  required 

2600  cubical  inches  of  olefiant  gas. 

4875   .oilgas. 

13120   coal  gas. 

'^  But  it  seems  probable  that  the  coal  gas,  employed  in  these 
experiments^  was  below  the  general  standard,  and  that  it  is  a 
fair  average  to  consider  1  volume  of  oil  gas  as  equivalent  to  2 
or  a{.  most  2±  volumes  of  gas  from  coal  of  good  Quality-  This 
estimate  agrees  with  the  experience  of  the  late  Mr.  Creighton, 
o?  Glasgow,  author  of  the  excellent  article  *  Gas  Lights,'  in  the 
Supplement  now  publishing  to  the  Encyclop.  Britan.  Oil  gas 
he  considers  as  superior,  in  an  equal  volume,  to  good  average 
cpal  gas^  in  the  proportion  of  only  3  to  1 ;  and  he  has  gi^ven  the 
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follMrkig  taUt  of  die  oonqpar«li¥»  expeaoe  of  lightiay  witfi  tiheM 
two  gaMB,  and  urith  oil  and  tallow.  J 

ViMtig  the  quantity  of  light  wliieh  1  lb.  of  tallow  gites 

ih  candles  at .«••»•  «•.«.«••  • •  •  •    1  0  ^ 

An  equal  quantity  of  light  from  aperm.  oil  conamned  in 

anArgand'a  lamp,  wiUcost**.»... ••..•••••••••.  ••    0  6j- 

Ditto from  whale  oil  gas  ••,•••••• .k.^.tO  44. 

Ditto  from  tK)algaa  •••••»«..•• ...^    0  ^ 

**.  Twenty  cubic  feet  of  coal  gas,  or  ten  of  oil  gas,  he  considers 
as  equivalent  to  a  pound  of  tallow,  and  5000  grains  of  good 
aperm.  oil  to  7000  ot  tallow,  or  1  lb.  avoirdupois. 

*^  I%e  advantages  of  oil  gas  over  gas  from  coal  are»  that  smaller 
distilline  vessels  are  required;  that  gasometers  and  conduit  pipes 
of  half  we  capacity  are  sufficient ;  that  no  washing  apparatus  is 
necessary }  that  the  trouble  and  expence  of  removing  waste 
n^Mrials  is  avoided ;  and  that  the  gas  affords  a  much  brighter 
light,  and  with  a  smaller  production  of  heat,  and  also  of  waiter. 
When  only  a  moderate  quantity  of  li^ht  is  required ;  when  it  is 
an  objidot  to  save  room  or  labour ;  and  in  countries  where  coal  is 
dear,  oil  gas  is  entitled  to  a  decided  preference ;  but  it  cannot 
be  brought  into  competition  with  coal  gas,  where  coal  is*  cbeapi 
^r  where  the  establishments  to  be  lighted  are  of  very  coi^iderable 
magnitude,  and  of  such  a  nature  as  to  allow  of  their  being  freely 
ventilated « 

^  Of  the  comparative  value  of  different  compounds  of  hydrc^ 
^n  and  charcoal  for  the  purpose  of  illumination,  it  still  appears 
to  me  that  the  only  accurate  test  is  the  one  which  I  proposed  ia 
Nicholson'fi^  Journal  for  1805,  viz.  the  quantities  of  osiygen  gas 
required  to  saturate  equal  volumes.  If  100  measures,  for 
instance,  of  one  gas,  require  for  perfect  combustion  100  measures 
of  oxygen,  and  lOO  measures  of  another  gas  take  200  of  osygen, 
the  value  of  the  second  will  be  double  that  of  the  first.  Specific 
gravity,  though  a  guide  to  a  certain  extent,  is  not  a  sufficient 
one,  for  the  weight  of  a  gas  may  be  owing  to  a  large  proportion 
of  carbonic  oxide,  which  is  capable  of  giving  out  only  a  very 
small  quantitjr  of  light,  Photometrical  experiments  also  appear 
to  me  to  require  greater  perfection  in  the  instruments  that  have 
been  invented  for  that  purpose,  before  we  can  impUckly  trust  to 
resdts  obtained  by  their  means ;  but  there  can  be  no  fallacy  in 
the  combustion  of  these  gases  by  oxygen,  if  conducted  vdth  ordi- 
nary  care,  and  especially  if,  in  each  instance,  an  average  be 
taken  of  two  or  three  trials,  which  need  not  occupy  more  than  a 
-few  minutes.  Nor  can  it  admit  of  a  doubt  that,  other  oireua»- 
atances  being  equal,  the  brilliancy  of  light  evolved  by  the  com- 
bustion of  gases  which  are  constituted  of  purely  inflammabte 
matter;  will  bear  a4)Fopoition  to  their  densitieS|  perhaps  e^?n  a 
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pmJtm)^moiAkiH^  thrin  om  gtrictiy  fithaielfalal ;  bf»dMii0^  lAiie 
bjr  the  coiabttstion  of  dextBer  gases  a  ki^ber  tompeistiirB  isk.wNh 
diiced^  the  csooling  agencies  remain  the  sameA  It  is  probable^ 
therefore^  thatof  iwomses,  emapoeed  of  tike  sane  iagredie»tSi 
that  which  has  a  doable  densihr  will  affind  s<MBewhait  oum  than 
a  double  ^ilaaAity  of  ^Ai.'^^MiiU 


€•  A  FamiKar  Introduetion  to  CrystaUogmp^ f  iwtln^ng'^ 

Explanation  of  the  Principle  and   me  of  the  Goniomeier. 

■'    With  an  Appendixy  cofitammg  the  Mathematical  Rek^on$  of 

'  Crystals  J  Kulesfor  drawing  iheir  Figures:  and  an  A^db^tHl 

Arrangement  6f  Slinerab,    their  ^y^^^^^lf^^h  ^^d  PHmar^ 

'    Fbmts.    Illustrated  by  tiear/v400  EngrdiAngs  on  Wood,    By 

•  Heiiiy  Jainei*  Brooke,  FRS-  FLS.  Kc,    London,  1«28. 

•  If  early  a  quarter  of  a  century  has  now  elapsed^  since  the  Jate 
Abb6  Haiiy  first  presented  science,  in  a4samplete  and  sy^temaiip 
ibnn^'iai  his  Traite  de  Mineralogie,  with  the  re9ults  of  the  beau- 
(iAd  inirestigalions  of  the  ^ometric  ^aracters  and  structure  of 
mineml  substtuures^  in  which  b^  had  then  for  aome  years  been 
engaged;  and  many  of  which  he  had  published  before  in 
dettiefaed  nemoirs,  inserted  in  the  Journal  des  Mines,  and  other 
pmodical  works.  Attempts  had  been  made  by  various  writers 
e&  tt^ineralosy  early  in  the  last  century^  to  confer  a  scientific 
form  on  the  knowledge  of  crystallized  bodies,  but  it  is  to  Rom^ 
de  L'iele  that  we  are  indebted  for  the  first  definite  rudiments  of 
4»ystallography,  and  likewise  for  the  first  use£ul  application  of 
ihe  ecimice'to  the  determination  of  mineral  species.  The  stmc* 
tttreof*crystalSy  however,  appears- to  have  been  first  noticed  by 
BergBiani  and  Gahn,  and  also^  about  the  same  time,  by  our  ingor 
nions  countryman^  Mr*  Keir,  of  Birmingham.  All  the  su^^ctp 
whieh  had  attracted  the  attention  of  these  observers  were  pur- 
ened  with  astonishing  industry  and  success  by  Haiiy,  whOt  by  a 
^eoise  determination  of  the  cufierent  crystalline  forms  belonging 
<to  a  considevable  number  of  minerals^  and  by  various  philoeo^ 
pbic  general  views  founded  upon  that  determination,  completed 
the  establishment  of  mineralo^  upon  a  truly  scientific  basis  <f  to 
which  Che  great  improvements  and  discoveries  in  the  chemictf 
•anaiysis  of  minerals  on  the  one  hand,  and  the  minute  examina- 
tion of  their  external  characters  instituted  by  Werner  on  the 
olher,.  had  already  very  efficiently  contributed. 

Since  the  first  publication  of  Haiiy's  treatise,  however,  little 
.pro&rese  has  been  made  ^in  crystaUographic  science,  particularly 
m  dis  country,  while  almost  every  other  branch  of  natural  ph^ 
Iflsophy  has  received  the  most  important  accessions  during  thait 
period*  Even  a,t  the  present  time,  this  science,  comparatively 
epedking^  has  but  few  votaries  among  us,  and  manv  persons  to 
whose  pursuits  a  thorough  acquaintance  with  it  would  seem  to  be 


^knoife  HMlispeniftbljr  iiecesftaiy  ^^-^^dieiiiiitey'  wriien  tm  waimA^ 
*^ffff  and*  99en  vr(^es$on  iff  that  science  (we«pedc  notmt  fmuitnOf 
-or  from  doubttui' authority),  appear  to  have  aitogeftber.negieQied 
^ryataUogvaphvr  piopevly  so  'called.  There  isf  a  irarietv  of  tit- 
eODistaiiees  miicii  tend  toaUaythefturpmetdiat  migototheiv 
wise  be  excited  by  these  factS|  mough tfa^  eaanoi  dimkuahiOiir 
regret  that  so  beautiful,  and  at  the  same  time  so  important  a 
branch  of  study,  should  have  been  thus  treated.  Among  these, 
the  in  some  measure  abstruse  mathematical  aspect  in  whioh 
.Qrystallography  Mras  presented  by  H^iiy,  contrasted  with  the 
«asy  empirical  determination  and  nomenclature  of  ciyatals 
tai^ht  in  the  Wemerian  school,  which  is  probably  the  moat 
.defee^ve  part  of  the  system  followed  by  its  professors  ;  and  the 
apparently  confined  applicability  of  this  science  to  practical  par^ 
poses  jn  thf  arts  of  life,  .appear  to  have  had  great  effect  in  limiting 
Its  cultivation.  It  must  be  admitted  likewise,  that  certain  incon* 
venient  and  even  unphilosophieal  views  embraced  by  the  method 
of  Haiiy,  have  also  contributed  to  this  effect.  <  . 

>  Such  then  being  the  case,  we  cannot  but  congratulate  the 
scientific  public  on  the  appearance  of  Mr.  Brookes  ^'  Familiar 
Introduction  to  Crvstallography,^'  a  work,  we  conceive,  which  is 
calculated  to  be  of  much  utility  in  remedying*  the  evil  to  wkidk 
we  have  just  adverted.  We  proceed  to  a  brief  review  of  its 
contents. 

-  It  commences  with  a  series  of  definitions,  some  of  which 
are  of  a  very  elementary  naturo,  so  as  to  accommodate  those 
who  are  even  unacquainted  wiUi  the  finrst  rudiments  of.  geo- 
metry. These  are  succeeded  by  a  particular  and  explanatory 
account  of  the  principle  and  method  of  using  both  the  common 
and  the  reflective  goniometer.  To  this  follows  Sect,  i,  contain- 
ing a  brief  general  and  historical  view  of  the  science  of  crystal- 
lography. In  Sect.  II,  Mr.  Brooke  first  describes  the  Abbe 
Haiiy's  system  of  molecules,  and  then  details,  nearly  in  the 
following  terms,  a  new  theory  on  this  subject.  We  must  omit 
the  diagrams  with  which  this  theory  is  illustrated,  but  it  is  so 
clearlv  dietailed,  that  the  reader  may,  we  think,  acquire  a  correct 
knowledge  of  it  without  them. 

<*  The  very  complicated  system  of  molecules  which  the  Abb6 
Haiiy  has,  by  this  view  of  the  structure  of  the  octahedron  and 
dodecahedron,  introduced  into  his  otherwise  beautiful  tiieory  of 
crystals,  and  the  apparent  improbability  that  the  molecules  ofthe 
cub^,  the  regular  octahedron,  tetrahedron,  and  dodecahedron, 
mnong  whose  primary  and  seco9idartf  forms  so  perfect  an  ideuiiiy 
subsists y  should  really  differ  from  each  other,  have  induced  me  to 
propose  a  new  theoiy  of  molecules  in  reference  to  all  the  classes 
of  octahedrons,  to  the  tetrahedrons,  and  the  rhombic  dodeeahe«- 
drons,  which  I  shall  now  state. 

*^  Fluate  (flimey  as  we  have  seen,  has  for  its  primary  form  a 
regular  octahedron,  under  which  it  sometimes  occurs  in  nature  i 
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btibifriit  genefaHr  found  in  fthe-fiMtn'bf  a>€d^  mid  •onetimes  us 
^iTibaiic  dodteem^on,  and  it  hi^  n'  ekamge^n  theiirMum^ 
iig^prAmfyphiHe^.'--  '    •  -' 

f^  Oalena f-whowe  pphiiaiy  form  is  a  ctkbe,  19  also  fevnd  utider 
the'' limns  of 'an.  oeteketbHmp  and  rheimiic  dodeoahedrmty  wiik 
O'dedoage parallel  to  its  cubic  planes*  ...'.../ 

t  ^^Qrey  copper,  wh(me  primary  form  is  ^  tetrctheirtml  occurs 
undet  the  forms  of  the  enbcj  octtitedrof^,  wad  rhombic  dodeeake* 
tbrom-"  

**  Blende  is  found  sometimes,  though  rareiy,  cirstaliiEed  in 
oAesy^oimtimes  in  octahedrcms,  tetrahtdtvm,  WiA  rmndiic  dode^ 
cukefdronkn 

^<*  HaTingthus  obserred  that  ihecirftf  ^  the  regular  t€trahidrbn 
and  ok^aftean>A/y  andthe  rhombic  dodecahedron,  are  common:  as 
primary  or  secondmy  farms  to  Afferent  crystalMzed^ibstdnees,  we 
rnajf  reasonably  if^tr  that  they  are  produced  in  each  insiante  by 
ntoUCsites  iff  a  form  y^ich  is  common  to  dll;  and  let  us  sufipose 
this  common  molecule  to  he  a  cube" 

Mr.  <Rpooke  here  gives  four  dtagrams,  showing  the  arrange- 
meat  of  the  cubic  molecules  in  each  of  thc^se  forms:  their 
arrangement  in  the  cube  may  readily  be-  xoncieitedy  without 
ex|rfakiation ;  in  the  tetrahedron  they  are  so  arranged  that  the  ' 
true  Hiathematical  edges  of  the  sdid  are  described  by  diediago- 
nals  of  the  cubic  molecules  which  form  the  rude  edges  in  such  a 
merely  approximative  representation  of  the  sobiect  as  can  be 
preseiitea  by  a  diagram*;  the  axes  of  the  octahearon  consist  of 
the  priifmatic  axes  of  its  cubic  molecules;  the  arrangement  in 
the  rhombic  dodecahedron  is  precisely  that  which  is  commonly 
represented  in  figures  sh^wii^  the  formation  of  that  solid,  by 
deoreaieQt,  from  a  primary  cube. 

'^  These  arrangements  of  cubic  molecules/'  continues  Mr.  B. 
**  earinot'be  objected  to  on  account  of  any  supposed  imperfection 
of  surface  which  would  be  occasioned  by  the  races  of  w  the  pri- 
maiT  forms,  except  the  cube,  being  constituted  of  the  edges,  or 
solia  angles,  of  the  molecules.  For  as  we  observe  that  the  octahe- 
dral and  dodecahedral  planes  of  some  of  the  secondary  crystals  of 
galena,  which  are  obviously  composed  of  the  solid  angles,  or  edges, 
of  the  6ubic  molecules,  are  capable  of  reflecting  objects  with  great 
distinctness,  it  is  evident  that  the  size  of  the  molecules  of  gsdena 
is  less  tlian  the  smallest  perceptible  inequality  of  the  splendent 
surface  of  those  planes^  and  hence  we  infer  generally,  that  there 
will  be  no  observable  difference  in  brilliancy  between  the  surfaces  of 
the  planes  obtained  by  cleavage  parallel  to  the  sides  ofmokctdes, 
and  of  tliose  which  would  expose  their  edges  or  solid  angles, 

"  This  theory  may  be  reconciled  with  the  cleavages  which  are 

found  to  take  vlace  parallel  $0  tke  primary  planes  of  the  fetrahe- 

dron,  the  octanedrouy  and  the  rhombic  dodecahedron,  as  well  as  to 

thoseof  the  cube,  if  we  suppose  t/ie  cubic  molecules  capable  of  being 

NiBw  Series^  voLf  vi,  ^ 


4iP€stiQm^   I  ^ball  eall  this  force  m9k(iular  uitructum^^ 

^^  When  this  attraction  is  least  between  the  ploMs  of  tbe  mok^ 
cuim,  tbey  will  be  moire  e^uuly  s^p^rated  by  cleavage  ii»  tkedtrec" 
lltj^n  of  tbeir  plane^j  tbao  in. any  wken:  direction, apd  fi  oubio^  solid 
wiU  be  obtained. 

*^  When  the  attraction  is  least  ia  the  direction  of  the  axk  of 
ihe  molecukif  they  .will  be  the  most  easily  separated  in  that  direc- 
tion,  and  the  octahedron  or  tetrahedron  will  be  the  result  of 
det&vage. 

.^'  And  if  the  attraction  be  least  in  the  direction  of  its  diagamil 
planes,  the  edges  will  be  most  easily  separated,  and  a  rkombk 
iiodecahedron wiUbe  the  solid  produced  by  cleavage. 

'^  This  supposition  of  greater  or  less  degree  of  molecular  attrao- 
tioa  in  one  direction  of  the  molecule  than  in  another,  is  oonsist- 
eot  with  many  weU-lpiown  facte  in  crystallography* 

^^  The  primary  form  both  of  corundum,  and  of  carbonate  of 
lime,  is  a  rhomboid ;  and  the  crystals  of  these  aubstaw>es  may 
be  daaved  parallel  to  their  primary  planesj  the  carbonate  of  lime 
cleaxring  much  more  re^ddy  than  the  corundum*  But  the 
eonindum  mtiy  also  be  cleaved  in  a  direction  perpendicular  to  its 
axis,  which  carbonate  of  hme  cannot  be. 

^^  This  cleavage  would  either  divide  the  rhoanMe  mohiml^  in 
icdff  orv  the  cleavage  planes  tmuld  expose  the  termital  ^id 
angles  of  the  coniiguons  molecules* 

**  But  it  ia  contrary  to  the  nature  of  molecules  that  th^j 
should  be  thus  divided,  and  we  may  therefore  infer  from  this 
transverse  cleavage  that  the  molecular  attraction  is  comparative^ 
less  in  the  direction  of  the  perpendicular  axis  of  the  molecules  of 
corundum,  than  it  is  in  the  same  direction  of  those  of  carbonate 
of  lime.  And  from  the  greater  adhesion  of  the  planes  ofcbrun- 
dum,  than  of  those  of  tarbonate  of  lime^  we  infer  that  the  attrac- 
tion is  comparatively  gr^er  between  the  planes  of  the  molecules 
of  the  corundum,  tnan  fP^ween  those  of  carbonate  of  Ume.H* 

^^  This  supposition  of  the  existence  of  a  greater  or  less  degree 

*  ^*  It  is  possible  to  eonceive  that  the  n^tusC)  the  number,  and  the  particular  forms,  of 
the  eUmentary  particles  ixrhich  enter,  respectively,  into  the  compositv)n  of  these  three 
species  of  cubic  mdecules,  may  vary  so  much  as  to  produce  the  variety  of  character 
whick  I  have  supposed  to  exist.'* 

•(-  ^<  I  am  aware  of  an  objection  that  may  be  made  to  this  view  of  the  subject,  by  sup* 
posing  all  the  deavages  which  are  not  parallel  to  the  primary  planes  of  a  crystal,  to  be 
parallel  to  some  secondary  plane,  and  to  be  occasioned  by  the  slight  d^;ree  t>f  adhesion 
which  frequently  subsists  between  the  secondary  planes  of  crystals  ai^  the  plates  of 
molecules  which  suecessively  cover  them  during  the  increase  of  the  crystal  in  sice;  but 
although  the  second  set  of  cleavages  may  sometimes  be  connected  with  the  previous 
existence  of  a  secondary  plane,  it  may  also  be  explained  according  to  the  ^eory  I  have 
assumed.** 

^'  Those  ckavsge  planes  whidi  would  not  expose  the  planes,  edges^  or  solid  aBg)«a  of 
the  molecules,  must  be  considered  to  belong  always  to  the  class  oi  planes  ofcomposUiouj 
a  term  which  Mr.  W.  Phillips  has  applied  to  those  cleavage  planes  which  result  from 
lileavages  pamBel  te  secondary  planes  only.'* 
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of  noleoidbr  attraotiou  in  one  direetiou  of  the  moleeide  ibaa  in 
another,  Appears  to  eil))lain  tbo  nature  of  the  two  $et$  of  eleav<^ 
aged  whioh  ooctir  m  tungstate  of  lime :  ofte  (>f  these  sets  is  paraUet 
to  tfae  tianes  of  a$(  acute  octahedron  with  a  square  icwi'which  we 
yriSl  tm  the  primary  ctyatal ;  the  other  set  would  prodaee  tangent, 
planes  upon  the  terminal  edges  of  that  crystal.  If  tre  stfpiioaa. 
the  moledulea  to  consist  o{ square  prisms  whose  mokcuhur  aitr^c^ 
tion  is  greatest  in  the  direction  of  their  prismatic  ojcis,  and  nearly 

Zid  m  tile  direction  of  their  diagonal  planes,  and  of  their 
que  axes,  the  first  set  of  cleavages  may  be  conceived  to  expose, 
the  ^e$  of  the  molecules^  and  the  second  sef  to  etif  pos^  their  sokd 
atfgks^ 

'*  This  theory  may,  by  analogy^  be  extended  to  the  fw^.i^f 
moleoules  of  every  class  of  octahedron. 

^^  For  we  may  conceive  the  molecules  of  all  the  irregular  ^a* 
hedrons  to  be  paraUeloj^pedSf  whose  least  n^^lecuhr  Mraeiiou  is, 
m  the  direction  of  their  diagonal  planes. 

'<  Thus  the  molecules  ofoctahmrons  with  a  square,  areeianpdarp 
amd  a  rhombic  base,  would  be  square,  rectangular,  and  rSondnc 
prisms  respectively  ;  the  dimensions  of  such  mokctdes  beit^  propor^, 
tional  respe^imly  to  the  edges  of  the  (mse,  and  to  the  asss  ef  eadi. 
particular  octahedron. 

^  According  to  the  view  here  taken,  the  following  table  will 
exhibit  the  form  of  the  molecules  belonging  to  each  of  tliQ 
dassee  of  jwimary  forms.'' 

The  cube ^  » 

rhombic  dodecahedron.  J 
Alt  quadrangular  prisms  •  •  •  •  molecules,  similar  prisms. 

*^  Proportional  in 


octahedron  with  a  1  molecule,  a  square 

square  base  ...  ..f  .  prism « • .  • 

with  a  \  molecule,  a  rectan- 


dimensions  to 
the  edges  of  the 
base,  and  to  the 


rectangular  base/     golar  prism Taxis  of  each  par- 

with  a  1  molecule,  a  rhom-  |  ticular    pctahe^ 


rhombic  base.  • .  J     bic  prism (  dron,     respect* 

'  J  ively. 

rhomboid ; .  •     molecule,  a  similar  rhomboid. 

u^^^^^^^  ^^^.^     1  molecule,    an    equilateral    triangular 
hexagonal  pnam^.j.     ^^^^'  ^  ^ 

^  Having  thus  advanced  a  new  theory  of  molecules  m  opposi- 
tion to  one  that  had  been  long  estabhahed,  and  possibly  wiAout 
a  much  better  clafaB  to  general  reception  than  the  former  theofy 
possessed,  I  eannoi  avoid  observing  that  the  whole  theory  cf 
molecules  and  decrements  is  to  be  regarded  as  little  else  than 
a  series  of  symbolic  characters,  by  whose  assistance  we  are  ena- 
bled to  investigate  and  to  demonstrate  with  greater  facility  tb^ 
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rdattons  between  the  primary  and  secondary  fonns  of  ciystals. 
And  under  this  view  of  the  subject,  we  ought  to  divest  our 
notions  of  moUcuks  and  decrements,  of  that  absolute  reaU^, 
which  the  manner  in  which  it  is  necessary  to  speak  of  them  an 
order  to  render  our  illustrations  intelligible,  seems  generally  to 
imply/'    (P.  43-52.) 

Sect.  III.  relates  to  the  Structure  of  Crystals ;  and  Sect.  IV. 
to  Cleavage  :  in  the  latter,  the  author  thus  explains  the  relation 
of  the  tetrahedron  to  the  octahedron,  in  reference  to  the  thaoiy 
of  cuUc  molecules. 

**  The  Abb^  Hauv's  theory,  it  will  be  recollected,  supposes 
that  if  the  tetrahearon  obtained  by  cleavage  from  the  octahe- 
dro^V  Were  to  be  successively  reduced  to  an  octahedron^  and  four 
still  smaller  tetrahedrons,  we  should  at  length  arrive  at  a  tetra^ 
hedron  consisting  of  four  single  tetrahedral  molecules  enclosing 
only  an  octahedral  space,  instead  of' an  octahedral  solid. 

**  But  according  to  the  structure  assigned  to  the  octahedron 
by  the  theory  of  cubic  molecules,  that  figure  is  an  entire  solid  ; 
and  the  smallest  tetrahedron  that  can  be  imagined  to  exist,  will 
contain  an  octahedral  solid,  and  would  be  reduced  to  an  ociahe* 
dron  by  the  removal  of  four  cubic  molecules  from  its  four  solid 
angles,  and  not  of  four  tetrahedrons, 

^'  Thus  the  necessity  of  adopting  the  tetrahedron  as  the  mole- 
cule of  the  octahedron  is  removed,  and  in  consequence  a  move 
simple  theory  of  the  structure  of  the  octahedron,  may  be  substi- 
tuted for  that  which  has  been  established  upon  the  adoption  of 
tetrahedral  molecules. 

''  By  a  similar  mode  of  reasoning,  the  compatibility  of  the 
cubic  molecule  with  the  solids  obtained  by  cleavage  from  the 
rhombic  dodecahedron,  might  be  shown ;  and  by  adopting  the 
cubic  molecule,  a  more  simple  theory  of  decrement,  in  relati<m 
to  the  rhombic  dodecahedron,  may  be  substituted  for  that  which 
has  been  established  upon  the  assumption  of  the  irregular  tetra- 
hedron as  the  integrant  molecule,  ^nd  the  obtuse  rhomboid  as 
the  subtractive  molecule."    (P.  66,  66.) 

Sect.  V.  is  allotted  to  the  explanation  of  Decrements ;  Sect. 
VI.  to  Symmetry ;  and  Sect.  VIL  to  Primary  Forms. 

'*  The  derivative  or  parent  form,"  observes  the  autl|or,  "from 
which  the  secondary  forms  of  any  crystallized  mineral  may  be 
conceived  to  be  derived  by  the  operation  of  certain  laws  of 
decrement,  has  been  denominated  the  primary  form  of  such 
mineral. 

"  It  may  be  added  that  the  pivnary  form  of  a  mineral  shotdd 
not  be  inconsistent  with  its  known  cleavages,  and  it  should  gene^ 
rally  be  such  also  as  would  produce  the  secondary  forms  of  those 
species  to  which  it  belongs  by  the  fewest  and  simplest  laws  of 
decrement/^ 

•  ^<  Tbe  term  primary,  no  defined,  b  merely  relative,  b^ng  used  in  oonHadbtinetion 
to  9^9ndary,    It  appears  therefore  preferable  to  the  term  primUive,  wbidt  hM  bfen 
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"  It  is  for  the  sake  of  rendering  our  notions  of  a  primary  form 
more^  precise,  that  we  give  this  limiting,  and  in  some  degree  arbi- 
trary, definition  of  the  term.  Our  purpose  throughout  this  trea* 
tifiie  is,  to  find  the  shortest  and  most  direct  road  from  the 
secendmy  crystal  to  the  mineral  species  to  which  it  belongs. 

"  But  as  we  must  travel  first  from  the  secondary  to  the  primary 
form,  it  is  essential  that  our  ideas  of  that  figure  which  we  agree 
to  call  the  primary  form,  should  be  as  precise  as  possible/XP-  79-) 

In  Sect.  VIII.  Secondary  Forms  are  briefly  considered,  in  a 
general  manner ;  in  Sect.  iX.  Hemitrope  and  Intersected  Crys« 
tals  are  described ;  and  Sect.  X.  defines  Epigene  and  Pseudo- 
morphous  Crystals. 

In  Sect.  XI.  are  described  the  nature  and  use  of  the  tables  of 
modifications  of  the  primary  form  which  succeed  it. 

**  In  these  tables,'^  the  author  says,  ^'  not  merely  the  observed 
modifications  of  crystals,  but  all  the  numerous  modifications  of 
which  each  cl(^s  of  primary  form  is  susceptible,  while  influenced  by 
the  law  of  symmetry,  are  reduced  into  classes,  and  arranged  in  an 
orderly  series ;  and  I  have  added  some  of  the  observed  instances 
of  departure  from  this  law,  in  the  production  of  peculiar  and 
-anomalobs  secondary  forms."    (P.  9o.) 

'^  The  figures  of  the  primary  and  secondary  forms  given  in  the 
following  tables,  are  not  to  be  regarded  as  representations  of  crys« 
talline  forms  of  any  particular  minerals,  but  as  exhibiting  a  type, 
or  general  character,  of  each  of  the  classes  of  primary  forms,  and 
of  the  modifications  belonging  to  each  of  those  classes."  (P.  101.) 

These  tables  exhibit  150  classes  of  the  modifications  of  the 
following  15  primary  forms :  the  cube,  regular  tetrahedron,  regular 
octahedron,  rhombic  dodecahedron,  octahedron  with  a  square 
base,octahedron  with  a  rectangular  base,octahedron  with  a  rhombic 
base,  right  square  prism,  right  rectangular  prism,  rhombic  prism, 
oblique-angled  pri.  m;  oblique  rhombic  prism,  doubly  oolique 
prism,  hexagonal  prism,  rhomboid.  They  are  followed  by  a 
table  exhibiting  the  relations  to  the  primary  forms,  of  those 
secondary  forms  of  crystals  which  are  similar  to  some  of  the 
^.foises  of  the  primary,  and  also  of  those  which,  when  complete, 
are  different  from  all  the  primary  forms. 

'  Sect.  XII.  treats  of  the  Application  of  the  Tables  of  Modifica^ 
tions.  In  Sect.  XIII.  (numbered  XIV.  by  mistake),  the  Use  of 
Symbols  for  describing  the  secondary  forms  of  crystals  is 
explained.  To  this  section  succeeds  a  series  of  tables,  which 
terminate  this  part  of  the  work,  showing  the  Relation  of  the 
Laws  of  Decrement  to  the  different  Classes  of  Modifications. 

A  lai^e  portion  of  the  Appendix  consists  of  an  ouUine  of  the 
method  of  applying  the  theory  of  decrements  to  determine  the 
relations  between  the  secondary  and  primary  forms  of  crystals. 
Abb6  Haiiy  has  used  plane  trigonometry  in  his  calculation  of  the 

generaUy  used  to  designate  thb  original  or  parent  form,  and  which  seems  to  imply  some- 
iliiDgiiiore  fintiinaic,  luid  abwlute,  than  U^wquiied  by  the  sdence  into  wfaidli  it  is intio- 
iuc8d«" 
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laws  of  decrement,  but  Mr.  Brooke,  at  the  recom«ieiria6dn  of 
Mr.  Levy,  has  substituted  spherical  trigonometrj  for  it  in  this 
aection. 

To  this  outline  succeeds  a  section  on  the  direct  determinatioft 
of  the  laws  of  decrement  from  the  parallelism  of  the  secondary 
Hedges,  of  crystals,  according  to  the  methods  pointed  out  by 
Haiiy,  Monteiro,  and  Levy.  A  section  follows,  on  the  Metho(& 
of  Drawing  the  Figures  of  Crystals,  some  of  the  examples  in 
which  are  particularly  elegant ;  and  a  short  essay  on  Mineralo- 
^cal  Arrangement,  with  an  Alphabetical  Arrangement  of  Mine- 
fals,  their  Synonymes  and  Primary  Form$,  terminate  the  vtdume. 

We  intenaed  to  discuss  in  this  place  certain  arguments  employed 
by  Mr.  Brooke,  respectingthe  difficulties  of  mineralogical arrange- 
ment, which  we  conceive  to  be  somewhat  faUacious,  as  well  as  to 
examine,  in  what  respect  his  abecedarium  of  mineralogy  is  really 
preftrable  to  such  arrangements  as  have  a  more  natural  character. 
We  also  intended  to  oner  a  few  remarks  on  certain  subjects  of 
mineralogical  chemistry  adverted  to  in  the  list  of  minerals ;  but 
as  we  have  now  neither  space  nor  time  for  the  necessary  exten- 
aion  of  this  article,  we  must  leave  all  these  subjects  to  the  discern- 
ment of  Mr.  Brooke's  readers ;  at  the  same  time  strongly  reeom- 
mending  the  work:  in  general  to  their  careful  study,  as  the  only 
<M>mprehensive  treatise  on  Crystallography  which  has  yet  ap- 
peared, in  this  country  at  least.  We  will  conclude  with  the  im*- 
portant  statement  given  in  the  section  on  Arrangement,  respect- 
ing Dr.  Brewster's  preference  of  the  optical  characters  of  minerals, 
«s  the  surest  means  of  determining  their  species. 

<'  Dr.  Brewster  has,  with  that  attachment  which  we  usually 
evince  towards  a  favourite  pursuit,  given  a  preference  to  the 
optical  characters  of  minerals,  as  the  surest  means  of  determin- 
ing their  species.  See  a  memoir  by  Dr.  Brewster  in  the  Edinb. 
Pnil.  Joum.  voL  vii.  p.  12. 

**  This  memoir  relates  to  a  difference  in  the  optical  charaoters 
of  the  Apophylliies  from  different  localities,  upon  which  Dr. 
Brewster  proposes  to  erect  a  particular  variety  into  a  new  species 
under  the  name  of  TesseUte.  Berzelius,  as  it  appears  irom  a 
paper,  preceding  that  by  Dr.  Brewster,  in  the  same  volume  of 
the  Journal,  has,  at  Dr.  Brewster's  desire,  analysed  the  Tesselite, 
and  found  it  agreeing  perfectly  in  its  chemical  composition  with 
the  Apophyllites  from  other  places..  Chemically,  therefore,  the 
Tesselite  does  not  appear  a  distinct  species. 

"  A  few  days  before  Dri  Brewster's  paper  was  published,  it 
happened  that  I  had  b^en  measuring  the  angles  of  the  Apophyl- 
'lites  from  most  of  the  localities  in  which  they  occur,  ail  of  which 
I  found  to  agree  with  each  other  more  pearly  than  diffi^rent 
minerals  of  the  same  species  frequently  do.  The  Tesselite  is  not 
therefore,  crystallographically,  a  separate  species.*    But  when 

*  ^l  ktfhe knaA Mtaral  ciyttelg  «f  tiiis  tubmaae  conHpopdng  in  a  TWwirlwiWe 
MHVwr  in  their  f6n«nl  hm  of  iattsDad  f<Mif.4ide(l  priMBt,  Iwrai—tid  hj  fteroiAed 
pyzamida  with  tmnorted  munmits,  M  vM  their  corretpimding  planet  diuimUar^  The 


cjbemistejr  tod  qrystallogfaqphyeoneut  6«  ptttftctly  as  tbey  80  id 
this  instance^  in  determinmg  tb^  species,  to  wnich  a  nfineid , 
belongs,  it  will  be  difficult  to  admit  a  varia^n  of  optical  chaiino- 
t^  4US  a  aufiioient  ground  to  alter  tbat  determination* 

^^  A  paragraph  published  by  Dr.  Brewsteif  in  the  sixth  Tolimid 
of  tho  same  ioumal,  p.  183,  relative  to  the  ciystalUne  fbtm  of  thcf 
sulphato^ri-carbonate  o{  le^d,  furnishes  ah  additional  motivef  to 
beUeve  that  the  connexion  between  the  optical  characters  of 
minerals  and  their  crystalline  forms  is  not  yet  sufficiently  iMid^r- 
stoo«L 

'^  Dr.  Brewster  admits  what  I  believe  is  not  liable  to  question; 
ihtU;  '  the  Qrystah  of  this  substance  are  acute  rhomboids.^  Bui  hd 
adds^  *  Upon  examining  their  optical  structure,  I  find  that  theT 
have  two  axes  of  double  refraction,  the  principal  one  of  which 
is  coincident  with  the  axis  of  the  rhomb«  The  sulphato^tri-car- 
bonate>  therefore,  ca7?7io^  have  the  ac^e  rhomboid  for  its  primitive 
form,  but  mtist  belong  to  the  prismatic  system  of  mohsJ 

<*  But  it  appears  from  the  *  Outline  of  Prof.  Moh's  new  Sys- 
tem of  Crystallography,'  published  in  the  third  volume  of  the 
same  Journal,  tnat .  a  rhomboid  cannot  belong  to  his  prismatic 
yUem.  Vox  it  is  stated  in  p.  173,  that  ^  The  rhomboid,  dnd  the 
four-sided  oblique-based  pyramid,  (the  fundamental  form  of  the 
prismatic  syste|a.)  '  are  forms  which  camiot  by  any  meatus  be 
derived  from  each  other;  the  (two)  groups  of  simple  forms,  as  well 
as  th^r  combinations^  must  each  be  always  distinct from{the) other/ 
,  "  If  therefore  in  the  hands  ol  Dr.  Brewster,"  Mr.  Brooke 
justly  ctmoludes,  ^'  the  use  of  optical  characters  cannot  at  pre-^ 
scsitbe  relied  upon  for  the  determination  of  a  mineral  species,  it 
may  be  doubted  whether  they  can  be  successfully  employed  by 
less  accurate  and  less  intelligent  observers/'— ^]^« 
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Articjle  XI. 

Ptqeeedings  of  Philosophical  Societies^ 

LTNNEAN    SOCIETY. 

May  24. — This  being  the  anniversary  of  the  So<aety,  the 
election  of  the  Council  and  Officers  for  the  ensuing  year  took 
place  ;  when  the  following  gentlemen  were  chosen. 

Council. — James  Ebenezer  Bicheno,  Esq.;  Edward  Rudge, 
Esq, ;  Joseph  Sabine,  Esq. ;  Robert  Brown,  Esq. ;  John  George 

planes  wLich  appear  aa  the  sammks  of  some  of  these  prisms,  being  onlf  the  taierdl 
fMnei* tyf  very  short  and  otherwise  disproportloned  crystals;  so  tliat  a  Hae  passhig 
tfasoogh  thttKk,  m  tlM  dimctioD  of  tbcif  greatest  length,  would  in  fact  he  peipendkular 
tq  t|ie  aada  1^  tb^  primary  i&rm,  Sections  peipf^idicular  to  the  axes  of  these  apfMrebdy 
aaxdlar  j^ri^na  would  certainly  present  very  different  optical  phenomena.  But  it  is  not 
probable  thaf  the  practised  eye  of  Dr.  Brewster  should  have  beeh  misled  by  their  appa< 
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C^aiieii,  Esq. ;  Aidshui  Hudv  Hawcffth,  Bsq. ;  Waiiftn  Siiaiii. 
Mac  Leay ,  £b(k  ;  Jogeph  Smitiiy  Esq*  <    . 

Pren(km.'»^^ix  James  Edward  Smith. 

Vice  Premkni$^-^9m\x9lf  Lord  Bishop  of  Carlisle ;  Ayhoer 
Bonvke  Lambert,  Esq.;  Edward,  Lora  Stanley;  William 
George  Maton,  MD« 

ZWxuiirer.-^Edward  Forster,  Esq* 

*  Secretary ^-^AlexBLndet  Mac  Leay,  Esq. 
>  Under  Secretary.^^Mr,  Richard  Taylor. 

The  following  rare  plants  were  exhibited  in  flower :  PoMcm^: 
tium  Amaneaes^  from  the  garden  of  the  Horticultural  Society ; 
flyacmthus  amethystinus,  Pofygala  antara,  Ranunculus  Pamas^ 
nj^UtUy  and  Bray  a  alpina^  from  the  Botanic  Garden  at  Chelsea^ 
^  June  3.— At  this  meeting,  the  following  papers  were  read : 

Description  of  a  new  Species  of  Erythrina  called  E.  foiatUhes* 
By  Felix  de  AveUar  l^otero.  Professor  of  Botany  at  CcMmbra, 
For.  Mem.  LS. 

£.  fbliis  tematis ;  foliolis  lateralibus  oyatis,  intermedio  rhom- 
beOKyvato;  omnibus  subtus  pubescentibus,  rachi  petioloque 
communis  a^uleatis,  caule  arboreo  aculeate,  calyce  Qbii()ue  trun* 
cato :  latere  superiori  vel  fisso  vel  integro,  staminibus  diadelphis 
yexillo  vix  brevioribus. 

•  Cultivated  in  the  Royal  Botanic  Garden  near  Lisbon,  and 
dsewhere  in  Portugal.  Native  country  unknown;  probably 
America.  i 

^  A  Letter  from  the  Rev.  Mr.  Whitear  of  Harleston,  in  Norfolk, 
stating,  that  the  Little  Bustard  (Otu  tetrax),  a  native  of  warm- 
climates,  stated  by  Temminck  never  to  be  found  in  the  norAy 
had  been  killed  at  Butley,  near  Orford,  in  Suffolk,  in  January- 
last.    The  specimen  is  now  in  the  possession  of  Mr.  Seanwn,  of 
Ipswich. 

An  Extract  of  a  Letter  from  the  Rev.  S.  L.  Jacob  to  W.  G. 
Maton^  yPLS.  stating  that  a  Flying  Fish  {Exocatus  volam)  had 
been  caught  in  July  last,  in  the  Bristol  Channel,  ten  mrles 
from  Bridgewater. 

A  Letter  from  Mr.  Robert  Anstis  relative  to  a  bird  shot  in  the 
neighbourhood  of  Bridgewater,  varying  but  little  from  the 
Crested  Cormorant,  and  distinguished  by  having  16  fbathei^  in  > 
its  tail.  Col.  Montagu  had  invariably  found,  it  was  remaricdd, 
that  the  tail  of  the  Shag  consisted  of  12  featheiB,  and  that  of 
the  Cormorant  of  14. 
June  17.-^The  following  communications  were  read  : 

Description  o{  Antiiope  QaadricomU,  the  CAi&am  of  Bengal- 
By  Major^Gen.  T.  Hardwicke,  FLS. 

This  animal  is  not  scarce  in  India,  Gen.  Hardwicke  observed, 
yet  it'  does  not  appear  to  have  been  hitherto  particularly  de«« 
scribed.    It  inhabits  the  forests  and  hilly  tracts  of  the  weatem 
parts  ofBengal^  Bahar,  and  Orissa.    In  size,  it  resembles  the  ^ 
oaniessed  atitelope,  A.  Scrif^ui  height aboiil20inohes;  lengtli^.' 


e]ndlMiti»:of  .<tii8  tail^  33  iMfaeai ;  leagtb  of  file  tail/^  indheci; 
grefttest  circamference  of  the  body^  29' inches.  The 'superior 
or  coaimon  horns  are  placed  oa  the  forehead,  and  are  four  or 
five  inches  Mi  length,  sG^itly  diverging,  sulHdate,  conical,  end  a 
little  directed  forwards ;  the  spurious  horns  are  placed  between 
the  eyes,  are  less  than  the  superior,  and  slightly  diyerging.  The 
upper  parts  of  the  body  are  of  a  br^ht  bay  cdoiir;  the  under 
parts  dusky  white,  with  a  few  yellow  hairs.  Such  were  die  cha- 
racters of  the  male  specimen  described:  the  female  has  no 
horns,  and  is  less  bright  in  colour;  this  distinction  in  coldur 
appears  to  be  permanent,  for  it  continued,  during  four  years,  in 
a  pair  possessed  by  the  author :  they  bred  during  this  period, 
two  at  a  birth,  and  the  young  were  similarly  distinguished  in 
colour.  The  male  was  very  fierce  in  the  rutting  season,  and 
though  partly  domesticated,  continued  to  be  so ;  at  this  time 
the  feeder  could  only  approach  the  verge  of  the  circle  which 
the  rope  securing  the  animal  permitted  him  to  describe* 

Description  of  £fic«ros.--*-Hombill  without  the  hefanet  or 
rostral  appendage,  with  a  pendant  gular  sac,  or  pouch*  By  the 
same* 

The  length  of  this  bird  was  364-  inches,  of  which  the  tail 
measured  12  inches,  and  the  bill  7  inches;  the  distance  between 
the  extremities  of  its  wings,  when  spread,  was  63  inches ;  the  ti»-« 
guhtr  appendage,  marked  with  yellaw  vertical  lines,  and  with  m 
bright  blue  mark,  was  3-^  inches  long,  and  3  inches  wide^ 
weight  of  the  bird,  when  living,  five  pounds  and  a  quarter.  The 
eyes  large,  surrounded  with'  a  naked  cirde,  and  with  some 
bristly  feathers,  the  pupil  large  and  black ;  the  irides  marked 
with  four  concentric  circles,  of  difierent  widths,  and  of  the  follow** 
ing  cokMurs  respectively,  reckoning  fi?om  the  innermost,  white, 
brown,  orange,  and  black.  The  auditory  apertures  behind  the  ' 
eyes,  circular,  concealed  when  the  feathers  are  in  their  natural 
position,  but  plainly  visible  when  they  are  turned  up. 

Phmiage  of  the  body  black,  with  shades  of  oUve-green  whem 
viewed  in  a  strong  Ught.    This  bird  is  a  native  of  the  Wood»' 
about C^ittagong  and  Sylhet ;  and  resembles  the  CalaoJawinof 
Le.VaiUant,  as  described  by  Shaw:  the  specimen  described :in 
this  paper  lived  two  years  caged,  and  died  while  moulting. 

T9ie>reading  of  Dr.  Hamilton's  Commentary  ornthe  seeond  part 
of  the  Horius  MiUabarieus,  was  continued. 

In  this  elaborat^  commentary,  Dr.  Hamilton  traces  the  plttits 
described  by  Rheede,  in  the  second  part  of  the  Hortus  Malaba* 
riiMi8>.  through  the  works  of  succeeding  writers,  down  to  LinnMs 
and  later  botanists ;  giving  their  various  synonyma,  and  compai^ - 
ing  their  characters  as  described  by  the  different  authors;  occa- 
sionally suggestmg  new  appropriations  of  the  names  in  the  H.  M« 
and  -shawing,  that  in  some  instances  several  species  described 
in  ihftt  work  have  been  erroneously-  confouooed  together  m- 
one  I  while  ia  othecs  one  real  -  species  hs^  beea  di^rided  iato. 


tM  Proceedinff^4f  PM1m§UcHl  Societies.  lMf9«, 

Mmm^i    Dr*  HMiilfe^a'Sa  Conwwtavy   on  th»<  fiiat  paBt  of 
BJi«ede's  great  .work,  has  ak^ady  apiMear^  in  tb»  Tiamsactions 
«f  tjbe  Linnean  Spciety,  voL  xin»  part*  ii«  p.  474. 
Tbe  Society  tl^n  aajoumed.to  the  4th  of  November  next, 
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GEOLOGICAL   SOCIETY. 

Mi$y  16. — ^A  letter  was  read^  fiom  Henry  Henland,  Esq*  For. 
S«e.  ueoL  Soc.  rnddresaed  ta  the  President,  '^  On  t^e  Matrix  of 
die  Diamond." 

In  this  lettisr  Mr*  Heuland  describes  two  specunens  which  he 
laid  upon  the  table  of  the  Society.  The  first  of  these^  fc^m 
Abbaete  in  Brasilf  was  a  conglomerate  of  oxide  of  iron,  with 
small  walerwom  quftrta  pebbles,  containing  a  diamond.  This^ 
which  is  called  Cascalbao,  Mr.  Heuland  believes  to  be  of  aUu« 
vial  origin.  The  other  specimen  from  Pereira,  in  Brazil,  wbich 
Mr.  Heuland  received  from  Baron  d'Esohwe^e,  was  a  very  small 
brilliant  dodecafaedral  diamond,  surrounded,  by  skorodite  oc 
mipreous  arseniate  of  iron  in  a  gaugue  or  .matrix  of  massive  oxide 
of  iron  (Werner's  brown  ironstone*)  This  oxide  of  iron,  accord- 
ing to  Baron  d'Eschwege  and  Alexander  Caldcleugh,  .Esq. 
fMms  veins  or  .beds  2$  feet  deep  resting  on  chlorite  schist  in  the 
sftsuntains  near  Pereica.  That  it  is  the  true  matrix,  of  at  least 
the  firaailian  diamond,  appears  confirmed  bv  tbe  locaUty  where 
diainonds  bave^  not  before  been  discovered,  by  its  being  accom* 
l^anied  by  the  arseniate  of  copper,  and  by  the  difference  of  this 
oxide  of  iron  from  that  in  the  Cascalbao,  which  is  eithex  earthy, 
granular,  or  in  water-worn  particles. 

June  6«i-^A  paper  was  read  containing  remarks  on  Sectior>* 
presented  by  the  Rivers  Isla,  Melgum,  Proson|.and  S.  £sk,  i^i 
1;he  County  of  Forfar,  with  some  general  Ob^rvations  on  the 
Geology  of  that  County,  accompanied  with  llpecimens.  By 
Charles  Lyell,  Esq.  Sec.  GS. 

The  country  which  forpned  tbe  principal  subject  of  this  com- 
mimication  is  situated  on  the  southern  nank  of  the  Grampians  ; 
it  is  occupied  bjr  old  red  sandstone,  grey  wacke,  and  argillaceous 
achist,  with  their  associated  porphyries.  The  strata  are  clearly 
exposed  by  tbe  rivers  that  cut  through  them.  They  are  very 
hidhly  inclined,  and  dip  for  the  most  part  towards  the  south.  « 

The  old  red  sandstone  may  be  described  as  consisting  of  two 
formations  of  sandstone,  with  a  formation  of  conglomerate  of 
gjreat  thickness  interposed  between  them^  An  extensive  forma- 
tion of  felspsir  porphyty  occurs  in  the  lower  part  of  the  eonglo*- 
merate,  and  it  is  from  the  broken  and  rolled  fragments  >of  tkk 
porphyry  that  tbe  conglomerate  is  for  the  most  part  composed^ 
Between  the  porphyrv  and  the  conglomerate,  a  rock  prevails  of 
a  mixed  character,  which  seems  intermediate  between  tbe  two, 
and  which  it  is  difficult  to  describe  or  account  for.  The  lower 
red  sandstone,  which  is  beneath  the  conglomerate,  is  in  many 
pmtfi  seen  to  be  traversed  by  a  mass  or  dyke  of  .^eenstone^ 
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wbicSr -pastfeli  mt6  serpeniaiie,  in  which  fotm  It  Mtttifid^d  tfiMM;k 
a  gffent  part'  of  H«  course ;  it  Hefe  pataltel  with  the  atrata.  'rafe 
lower  red  sandstone^  which  is  for  the  most  part  schistose,  and 
not  of  gr^at  thickness,  alternates  with  greywackeat  its  juncture, 
and  the  greywae^e  with  ardllaceous  schist.  A  Urge  masi^  of 
porphyry  resembUng  that  of  the  elvans  of  Cornwall,  intersects  in 
one  part  of  the  district  the  superior  beds  of  the  greywacke  form- 
ation. The  {>aper  concludes  with  some  observations  on  the 
primary  rockspf  the  Grampians  in  the  county  of  Forfar* 

June  20.^~r-Tke  following  papers  were  read : 

A  Notice  on  some  Fossil  Bones  of  an  Icthrosaurus  from  the 
lias  near  Bristol ;  also  on  two  new  Species  of  Fossil  Teeth«  By 
iS^rge  Cumberiand,  Esq.  Hon.  Mem.  CrS; 

A  Letter  accompanying  some  Specimens  from  Stoneheng^. 
By^  Godfrey  Higgins,  Esq. 

An  Extract  oia  Letter  from  Lieut.  J.  Short,  RE,  addressed 
to,  and  communicated  by,  Dr.  Babington,  Pres.  GS.  containing 
some  remarks  on  the  Isle  of  Bourbon, 

The  Isle  of  Bourbon,  which  is  situated  about  120  miles  from 
the  Mauritius,  and  is  160  miles  in  circumference,  appears  to  be 
chiefly  of  volcanic  composition.  An  active  volcano  still  exists. 
Although  beneath  the  tropics,  perpetual  snow  and  ice  cover  the 
summits  of  some  of  the  mountains  Which  rise  to  an  elevation  of 
10,000  feet.  Lieut.  Short  observed  basaltic  columns  of  great 
height  exposed  in  some  parts  of  the  island,  and  found  olivine, 
lava,  zeolite,  and  puzzolana,  abounding  throughout  the  rocks. 

A  Notice  respecting  the  Pebbles  in  the  fied  of  Clay  which 
covers  the  new  red  Sandstone  in  the  SW  of  Lancashire.  By 
John  Bostock,  MD.  VPGS. 
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Article  XII., 

« 

ffCfENTIVie  INTEI.UGUNOE,   AND   KOTICES   OF   SV.BJBCT& 

CONNECTBD    WITH   SOIfiNCS. 

h  Dr^  fVoUiutm*s  Meihod  i^deUding  M0gMm$  on  the  maUest  SeaU. 

Bis^oLve  In  a  watch-glass,  at  a  genlto  heat,'  a  mmufee  fi^agnietit  of 
the  mmeral  suspected  to  contain  magnesia,  dolomite  A>r  exanfie,  in  a 
fern  drdps  of  dilate  muriatic  acid ;  to  this  ^tttioD>  add  oxaMc  aeid*  tp 
reii4er  the  Kme  diat  may  be  present  insoluble;  then  pour  ki  a  few 
drops  of  a  solution  of  phosphate  of  ammonia  or  soda.  Allow  the  nve- 
dpitate  to  settle  for  a  few  seconds,  and  decant  a  drop  or  two  of  the. 
^(^>eniatant  clear  liquid  on  a  slip  of  window^glass ;  on  mixing  with  this 
liquid  two  or  three  drops  of  a  solution  of  the  scentless  carbonate  of 
ammonia,  an  effervescence  takes  place;  draw  off  to-one  side  with  a 
glass  rod;  a  little  of  the  dear  solution,  and  trace  across  it,  with  the 
pressure  of  a  point  of  glass  or  platina,  any  Tmes  or  letters  on  tbeghuNt 
plane ;  on  exposing  ihfa  to  the  gentlest  possiUe  heat  (as  ttai^  a  Bll^ 
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wana  inAjtt  flow  over  it),  whte  traces  will  be  perceived  wherever  the 
pohit  Was  applied.  These  consist  of  the  triple  phosphate  of  ammonia 
and  magnesia.  In  the  application  of  this  process  on  the  larger  scale, 
the  carbonate  of  ammonia  should  be  added  first,  which  prevents  the 
chance  of  any  simple  phosphate  of  the  earth  being  formed. — ^Journal 
of  Science,  &c,  xv.  336. 

II.  Phoiphate  of  Uranium. 

I  am  indebted  to  the  Rev.  J.  J.  Conybeare  for  the  information  thu 
the  existetice  of  phosphoric  acid  in  uranite  which  I  supposed  I  ha'! 
first  discovered  was  ascertained  several  years  since.    The  fact>  hr 
informs  me,  is  mentioned  in  a  work  entitled,  '*  Siemens  de  Minerali/- 
^^  et  de  Geologic/'  &c.    Par  £.  M.  J.  Patrin.    Paris,  1803. 

Having  never  seen  this  work,  Mr.  Conybeare  has  been  so  eood  ite  t^ 
&vour  me  with  the  following  extract  from  it :  "  Ekebert  [Ekeber^  j 
fait  sur  Turanite  une  observation  qui  serait  tres  curieuse  si  elle  et:.it 
confirmee ;  c*est  que  I'acide  phosphorique  se  trouve  joint  d  Poxide  d'o'^a* 
nite.  II  dit  dans  une  note  de  son  Memoire  sur  la  Phosphate  de  Chsiux 
(Annales  de  Chimicy  No.  96,  p.  233),  que  si  dans  une  dissolution 
d'uranite  par  I'acide  nitrique  on  verse  de  Tacetite  de  plomb  ;  il  se  fait 
un  precipite  qui  est  un  phosphate  de  plomb  qui  fondu  au  chalumeau 
donne  un  polyedre  de  couleur  laiteuse." — Patrin,  t.  iv.  p.  48. 

Mr.  Conybeare  justly  observes  to  me,  that  ^'  the  circumstance  of 
Ekeberg's  discovery  bemg  mentioned  in  a  paper  not  on  uranite,  but  on 
phosphate  of  lime,  will  account  for  its  escaping  the  notice  of  Berzelius, 
of  yourself,  and  even  of  so  many  professea  compilers  of  mineralogies  t 
systems."— -£(ft^. 

III.  On  the  Use  of  the  Electrical  Faculty  of  the  Torpedo,  By  Mr.  Jona- 
than Couch. 

The  following  suggestion  on  this  subject  has  been  made  by  Mr. 
Jonathan  Couch  in  a  paper  on  the  Natural  History  of  Fishes  found  in 
Cornwall,  printed  in  the  newly-published  part  of  the  Transactions  of 
the Linnean  Society;  vol.  xiv.  p.  89:^* 

**  Torpedo  or  Cramp  Ray.  Rata  Torpedo, — This  fish  is  extremely  rare. 
The  numbing  power  of  the.  torpedo  has  been  much  illustrated  by  the 
discoveries  wtiich  have  been  made  in  galvanism ;  but  the  cause  of  this 
phenomenon  appears  to  me  not  to  have  been  explained.  I  would, 
therefore,  suggest  the  following  observations  on  this  subject.  It  has 
been  supposed,  that  by  this  faculty  the  torpedo  is  enabled  the  more 
readily  to  secure  its  prey;  and  when  Pennant  took  a  surmullet  from  the 
stomach  of  a  torpedo,  he  concluded  that  it  must  have  been  first  disa- 
bled by  the  shock  before  it  could  have  been  svtrallowed  by  its  enemy. 
But.  I  have  known  a  lobster,  whose  agility  is  much  superior  to  that  of 
a  surmullet,  taken  from  the  stomach  of  a  skate ;  which  fish  possesses  no 
such  formidable  means  of  disabling  its  prey.  Without  denying  that 
the  torpedo  may  devour  that  which  it  disables  by  the  shock,  I  conceive 
that  the  principal  use  of  this  power  has  a  reference  to  the  functions  oi 
digestion.  It  is  well  known  that  an  effect  of  lightning,  or  the  electric 
shock,  is  to  deprive  animated  bodies  very  suddenly  oftheir  irritability; 
and  that  thereby  they  arc  rendered  more  readily  disposed  to  pass  into 
a  state  of  dissolution  than  they  would  otherwise  be ;  in  which  condi- 
tion the  digestive  powers  of  the  stomach  can  be  much  more  speedily 
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and  efl^tually  exerted  oo  them.  If  any  creature  may  deem  to  require 
such  a  preparation  of  its  food  more  than  anqther,  it  is  the  torpedo*  the 
whole  intestinal  canal  of  which  is  not  more  than  half  as  long  as  the 
itomach/' 


Article  XIII. 

NEW  SCIENTIFIC  BOOKS. 

■  • 

PREPARING  FOR  PUBLICATIOIT* 

Sketches  of  the  Philosophy  of  Apparitions ;  or,  an  Attempt  to  trace 
midi  Illusions  to  their  Physical  Causes.  By  Dr.  Samuel  Hibbertr 
ISmo. 

Lectures  on  the  Philosophy  of  History,  Vols.  5  and  6,  bringing  it 
down  to  the  Revolution.    By  Dr.  G.  Miller. 

An  Introduction  to  Lamarck's  Arrangement  of  the  Grenera  of  Shells. 
8vd.     By  Mr.  Charles  Dubois. 

'  A  new  Edition  of  BerthoUet  on  Dyeing,  with  Notes  and  Illustra- 
tions.   By  Dr.  A.  Ure.    2  Vols.  8vo. 

A  Manual  of  Pharmacy.    By  W.  T.  Brande,  Esq.    Small  8vo. 

JUST  PUBLIKHED. 

;  Dodsley's  Annual  Register,  or  a  View  of  the  History,  Politics^  and 
Literature  of  the  year  1822.    8vo.     16^.  boards. 

Memoir  of  John  Aikin,  MD.  By  Lucy  Aikin.  With  a  Selection  of 
his  Miscellaneous  Pieces,  Biographical,  Moral,  and  Critical.  2  Vols. 
Syo.    With  a  fine  Portrait.    1/.  ^s.  Boards. 

Le  Bulletin  General  et  Universel  des  Annonces  et  des  Nouvelles 
Sdentiflques ;  dedi6  aux  Savans  de  tons  les  Pays  et  a  la  Libraire 
Kationale  et  Etrangere,  et  publi6  sous  la  Direction  de  M.  le  Baron  de 
Ferussac.  Numbers  1  to  6  are  published.  Subscription  for  one  Year, 
or  12  Numbers,  2/.  2s, 

Observations  made  during  a  Residence  in  the  Tarentaise  and  various 
Parts  of  the  Grecian  and  Pennine  Alps,  in  Savoy,  and  in  Switzerland 
and  Auvergne,  in  1820,  1821,  1822.    By  R.  Bakewell.    2  Vols.  8vo. 
.With  Plates.    1/.  6^. 

Jewish,  Oriental,  and  Classical  Antiquities ;  containing  Illustrations 
of  the  Scriptures  and  Classical  Records  from  Oriental  Sources.  Syo. 
IQs.  Boards. 

.  The  Naval  History  of  Great  Britain,  from  the  Declaration  of  War 
by  France  to  the  Accession  of  George  IV.  Vol.  1.  Part  II.  8vo. 
lis.  Boards.  Two  more  Volumes  are  m  great  Forwardness,  and  will 
complete  the  Work.  . 

On  the  Stratification  of  Alluvial  Deposits,  and  the  Crystallization  of 
calcareous  Stalactites.  In  a  Letter  to  Dr.  John  Macculloch.  By 
H.  R.  Oswald.    8vo.    Is.  6d. 


Article  XIV. 

NEW  PATENTS. 

Edirard  Ollerenshaw,  Manchester,  hat-manufacturer^  for  a  method 
of  dressing  and  furnishing  hatSj  by  means  of  certain  machinery  and 
implements  to  be  used  and  appUed  Ibereto.-^^May  27. 

T.  Peel,  Esq.  Manchester,  tor  a  rotatory-engine^  for  communicating 
motion  by  means  of  steam  or  other  gaseous  media.«--May  27. 

S.  Wilson,  Esq.  of  Streatham,  Surrey,  for  certain  improvements  in 
machinery  for  weaving  and  wiiidiBg««^May  SI* 

J.  MiUiii.  £t.  element  Danef*  Mtddlesext  and  Silvev^street^  London^ 
and  Hennaa  WiHiam  Fainnanf  Silverystreet,  Loadon,  m^obapls,  for 
certain  improve^ients  in  rendering  leather,  linen,  flax,  sail-cloth,  mA 
osrtaiii  oftber  artides^  water-prooE<-^May  31  • 

R.  Badnall^  Leek,  StafibdUliire^  sUk-raimufactorery  for  oertaiA  iin* 
provevients  in  dyeing.—- JuneS. 

T.  Attwood,  Birmingham,  banker,  for  edrtfdn  itnprovQiiienta  in  the 
making  of  cylinders  Sr  the  prkitis^  of  cc«tjaas,  calicos^  and  other 
articles.— 'June  3. 

T.  Mitts,  Dudbridge^  QSoueestershire,  cloth-d?ei«er,  fef  certain  im- 
provements on  machines  for  shearing  or  cropping  woollen  cloths.— 
June  3. 

J.  Perkbs,  Fleet-street,  engineer,  fbr  eerU^  ImprcMrentBts  in 
steam-engines.-*- June  5. 

£.  Oowper,  Kennington,  medianist,  far  certahi  trnprcuveitieiits  in 
machines  and  apparatus  for  printing  calico^  Imeii,  silk,  WMd,  paper, 
and  other  substances  capable  of  receiving  printed  itaptesaions.-— 
June  10. 

R,  Musbet,  Royal  Mint,  Tower-blU,  Gent,  for  improvingtheqiialky 
(^c«>pper  and  alloTed  copper,  applicable  to  the  sheathing  of  shfps,  and 
other  parposes.— 'June  14'. 

R.  Pew,  Esq.  Sherborne,  Dorsetshire,  for  a  new  oottponiton  for 
covering  houses  and  other  biiitdtngs^— June  17* 

C.  Mackintosh,  Esq.  Crossbasket,  Lanark,  for  a  process  and  manu- 
facture whereby  the  texture  of  hen^  flax,  wocrf,  cotton,  and  ^k,  and 
also  leather,  paper,  and  other  substances,  may  be  rendered  impervi<^ 
to  water  and  air.— June  17- 

J.,Smith,  DrcMtwicb,  Worcesterslnre,  eMl-engineer,  Ibr  an  appara^i^ 
tus  for  applying  steam  to  the  boiling  and  concentration  of  seltttfons  in 
general,  crystallising  the  muriate  of  soda  from  brines  coBftaining  that 
salt,  melting  and  refining  of  tattow  and  oils,  boiling  of  sugar,  dislilfing, 
and  other  similar  purposes.— -July  19» 

J.  M.  Willoughby,  Fair-street,  Horsleydown,  Surrey,  Gent,  for  cer-* 
tain  improvements  ra  the  construction  of  vessels,  so  as  to  enable  them 
to  sail  with  greater  vriocity^—^une  2^. 

J.  Green,  Mansfield,  Nottinghamshire,  whitesmith,  for  eertai»  ma* 
chines  used  for  roving,  spinning,  and  twisting  cotton,  flax,  silk,  wool,  or 
other  fibrous  substances. — June  26. 

W.  Vere,  Crown-row,  Mild- end  Old- town,  engineer,  and  H.  S. 
Crane,  Stratford,  manufacturing  chemist,  for  their  improvements  in  th^ 
manufacture  of  inflammable  gas.^-'June  30, 
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The  observations  in  each  line  of  the  table  apply  to  a  peripd  of  twenty-four  hoars, 
beginning  at  9  A.  M.  on  the  day  indicated  in  the  first  oSlaxmu  A  danh  denotes  tha^ 
tho  Kwk  18  iadiidcd  in  the  next  following  obseiTtttioiu 
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Sixth  Mimih.7^\.  Fine.  S.  Ckwdy  i  nin  In  the  arcDing.  3.  Cloiidy :  a  aliower 
of  hail  m  the  afternoon.  4.  Showery*  5.  Showery:  a  heavy  stonn  of  thunder  about 
three,  p.  m.  with  large  hail,  and  very  yivid  li^itnmg.  6—19.  Fme.  14.  doady,  and 
fine  at  intervals.  15 — IT.  Fine.  18.  Fine:  overcast.  19,  20.  Fine.  21,  82.  Over- 
cast  93*  Fine.  S4»  Oteicast  25.  doady:  soAe  th«wers  in  the  nl^t 
96.  Glottdy.  2T.  Showery,  till  about  five  o'clock,  p.m.  when  there  was  a  very  heavy 
storm  of  thunder,  and  rain  and  hail  of  considerable  kixe:  the  lightning  vivid,  and  thun- 
der near  and  frequent,  the  wind  going. round  to  the  W.  28.  Gbudy  and  fine. 
89.  Showery :  a  violent  stoim  of  hail  about  three,  p.  m.  with  tfannder,  followed  by  rain: 
the  hail  as  large  as  peas.    SO.  Calms  overcast. 


RESULTS. 


t 


Winds:    N,  5;  NE,  7  ;  SW,  6;  W,3;  NW,  6;  Var.  2. 

Barometer :  Mean  height 

For  the  month.  •  < 3(H)02  hiches. 

For  the  lunar  period,  ending  the  2d 29*993 

For  1  a  days,  ending  the  2d  (pMon  south) 89-984 

For  12  days,  cndmg  tbe  14th  (moon  north) ; .  29*961 

For  15  days,  ending  the  29th  (moon  south) 30-033 

Thermometer:  Mean  height 

For  the  month.. •••* Sl'3(XP 

For  the  lunai^  period.  ...i... '. * ,  57*300 

•  •   • 

For  31  days,  the  sun  in  Gemini « 57*153 

Evaporation. .' ....«.••  4*00  in. 

Rain. « : 1-88 


loboratgry^  Siratfiri^  ScvcM  Mon^^  10,  1893.  R.  UOWARP. 
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SEPTEMBER,  1823. 


In  Abridged  Translation  of'  M.  Ranio»d's  Tnsliiiclions  for  the 
.  AppHeation  of  the  Barometer  to  l)ie  Measurement  0/  Heights, 
I-  wtlk  a  SelectioK  from  his  Tabies  for  faciliiatins  those  Opera- 
I  tiota,  reduced  (vihere  necessary)  to  English  Measures.  By 
Baden  Powell,  MA.  of  Oriel  College,  Oxford. 

(CauHuutdJi-omp.  111.) 

It  is  from  the  publication  of  the  excellent  work  of  M.DeLuc 
•on  the  Mod  ill  cat  ions  of  the  Atmosphere,  that  we  are  to  date  the 
commencement  of  those  observations  which  have  really  contri- 
buted to  the  advancement  of  our  knowledge.  With  these  sub- 
sequent additions,  a  work  on  the  mode  of  using  meteorological 
instruments  would  assuredly  be  highly  useful,  for  the  experi- 
mental part  of  the  science  has  been  far  from  keeping  pace  with 
the  matliematical ;  and  the  art  of  making  good  observations  is 
ja  yet  far  from  being  carried  to  the  same  perfection  as  that  of 

E ploying  them  when  made. 
ft  is,  therefore,  not  useless  to  apprize  those  to  whom  these 
tructions  are  addressed,  that  if  exactness  is  the  first  requisite 
m  a  good  observation  considered  in  itself,  there  are  also  other 
conditions  to  be  fulfilled,  in  order  to  aupropriate  that  obiiervation 
to  the  particular  purpose  iti  view:  tdat  botli  meteorology  and 
barometrical  measurements  require  the  choice  of  opportune  con- 
junctures :  that  the  laws  of  general  physics  lay  down  the  prin- 
ciples, but  do  not  always  poiat  out  their  applicatioua  :  that  these 
are  not  within  the  province  of  dogmatical  instruction  ;  that  in 
Uttdet  to  effect  happy  applications,  there  must  be  niiclv  %V\VV, 
^  New  Series,  voj,.  vi.  m 
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dkcrimination,  and  experience  employed ;  that  we  do  not  learn 
all  this  as  we  learn  to  read,  to  calculate,  or  to  translate  the  terais 
of  a  formula.  Let  us  read  then,  and  reflect  upon  the  works  of 
De  Luc,  Saussure,  thq  mwi^irs  of  Pictet,  the  books  of  philoso* 
phers  who  have  devoted  themselves  to  the  scientific  employe 
ment  of  meteorological  instruments ;  and  above  all,  let  us  conr 
tinue  our  own  observations  for  a  long  time  before  we  trust  to 
them,  and  a  still  longer  time  before  we  yield  to  the  temptation 
of  drawing  inferences  from  them ;  for  the  goodness  of  observa- 
tions depends  on  a  multitude  of  minute  precautions  which  habit 
alone  rendi^rfi  cotu^tandy  pieesent  td  th4  mitto^tf  t  ^^  ^^  ^^** 
dity  of  the  inferences  rests  on  considerations  too  numerous  to  be 
at  the  disposal  of  a  mind  not  rendered  familiar  to  them  by  time 
and  practice. 

Sedentary  Observations  *  for  determining  the  Mean  Pressure  at  a 

particular  Plape. 

I  commence  with  considering  the  method  of  conducing 
observations  of  the  stationary  kmd  for  determining  the  mean 
pressure  of  the  atmosphere  at  any  place  ;  for  these  form  one  of 
the  principal  foundation^  on  which  l^e  science  of  meteorology 
rests,  and  above  all  because  they  are  the  means  of  affording 
narked  periods  for  the  operations' of  levelling*  >  \ 

.  Sedentary  observations  have  a  very  limited  utility  ifihiey  jare 
iM>t  oomparaUe  ;  that  is  to  say,  if  equid  pressures  are  not.«Dn* 
irtxstntly  expressed  by  equal  heights  of  the  tnetourial  0(duBiii, 
We  may  readily,  conceive  that  this  Amdamental  condition  ia  ibut 
sU  fulfilled  by  the  rude  instruments  with  which  the  generality  of 
observers  content  themselves,  and  often  not  even  by  the  more 
eostfy  oiles  wi&  which  the  cabinets  of  the  curious  are  adoriMl. 

It  imist  be  presumed  then  that  the  observer  has  a  barooieC^ 
i&ai^lly  constructed :  the  mercury  perfectly  pure  and  well 
^led ;  the  tube  as  free  from  air  and  moisture  ^aa  it  can  be  i«a*' 
der^d :  the  scale  leaving  nothing  to  be  desired  on  the  Aoorf  of 
accuracy ;  he  believes  himself  to  possess  a  very  good  iHtrottiaten 
It  is  doubtless  so  far  good  $  but  this  is  not  enough  9 ,  and  Cbe 
cbidT  oo&dition  is  not  fulfilled  unless  we  are  assured  that. it  i# 
tomparabk.  What  '\s  die  interior  diameter  of  its  tube?  Wbfit 
means  have  been  taken  to  correct  the  efiects  of  capillarity  ?  is 
it  <if  the  nphon  or  cistern  construction  i  What  precautions  b«v^ 
lieett  taken  10  secure  a  oonstant  level,  and  an  invariable,  point:  of 
depittrtttre?  Such  aresome  few  of  the  questions  wbicli.nmst  be 
liatisftiotorily  Mswereid  before  the  instrament  can  be  allowed  te 
inspire- eonfldence*  .     .      , 

•  Let  oa,  however,  suppose  all  these  conditions  fulfilled^  still  it 
lAUst  be  further  asked,  if  the  barometer  be  comparable,  are<  tbf 
i^beelrtatioiis  eqiially  00  ?  At  what  hours  luod  under  wliatcicf|Dn«> 


*  • « '  <  4 
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itttttes'iieitkOT  madel  Ib  die  tem^mmtat^  of  Ae  si^aMf  tilettft 
into  aocoant  ?  iHow  are^tlie  thermometere  and  kygroaaetencoiui 
ilrutod^  and  how  plaoed/?  iUu)  wbat  is  the  syatem  adaptod  fifa 
tlM^aedacdotvolobmiTalioiia  toanwea)  Stick  <|piefltioiuk  aie  kur 
diiq^angaMe>  «yol'it  is:  to  be  Aarod  mami  obseffraia  eould  Ml 
aaawer thenr ma satiiifiietorjr mannan  We haxra >&  gseafe aadN 
bar  fe£  baibmatne  maana  collected  fron^  nvmevoua  obaraatioturi 
and  3^^110  one  can  mej  preciaely  wbit  these  taeaaa  atei. 

It  is  tfaaathat  many^'tong  series  of  obsenratioBa  ate  in  soilil^ 
leatio^aeiancey  and  onfy  famish  iihiaoiy  docinmenla  to  die  phn 
kaopheriiriio  wishes  to  dtaw  inferences  from  the  erpenoeaita  of 
hia  atadaeasaovfr.  Let  it  be  our  endewr our  that  these  -  losiea 
rittll  be  the  last  soieace  has  to  sustain,  and  let  ua  ftmush'  oar 
anocessoift  with  points  of  comparison  less  equivocal^  .    .i 

Choice  qf  J»sirumeiU$4  <v 

The  siphon  barometer  is  preferable  for  stutionary  obserfations^ 

I^ST^^L^p^^J"^^  ^^  snnalliag  by  oompeiaaH 
tKmthe  elfeolsof  captllanty. 

*  With  eastern  barometers  the :  correction  for  oapiUarity  milstba 
applied  as  given  in  Ae  table«  But  besidea  this,  these  baromc^ 
ters  recite  the  -application  of  some  means  for  reducing  the 
level  of  the  mercury  in  the  cistern  to  die  xeno  of  the  scale^  apoiwl 
ftomf  whioh  it  is  eontinually  deviating,  as  well  by  theaseent^and 
deaednt  of  the  mercury,  as  by  the  less  apparent,  thoagb^iot  less 
mdt  efieet  of  changes  of  temperature.  This  is  pityvided  fer  by 
miui^ik^  cistern  such  a  diameter  that  the  variations  of'levet 
beMme  nearly'  itisenstbte«  Tbis^  hewever>  is  not  saffieiant  ftn 
Terv  exact  obaenrs^oins/  ;  ; 

it  is  ahaoat  saperfluous  to  remark- the  necessity  of  ngtdaocu- 
wmsfm  the  division  of  the  scale.  In  baroaieters  mounted  in 
vrood^'the  scale  ia  generally  marked  on  a  plate  of  metal  attaehed 
ti»  the  moaating.  This  will  not  satisfy  those  whd  uia  deskMS 
of  gve«t  accuracy.  Heat,  toldy  la^isture/  dty  ness>  afftct  wood 
in  every  dli^cttoa,  sdiAetimeainQreasing  am)  sometimes  dt«itnjeh>^ 
iajg  the  distance  of  the  scale  from  the  point  where  its  divisions 
aae  supposed  to  commence.  The  scale,  therefore,  sh(Mild>  hd 
Mth^  from  tEeninp  to  thepoiiK)  of  the  greatest  elevaliOD  of4h« 
atefcury^'ifiioagh  it  may  be  divided  oiftly  in  that  part  tbrnogb 
"^AAth  the  range  of  varii^ion  extends.  Cc^per  is  the  best  matei' 
yiallu»  being  the  metal  with  whose  pyrometrical  diktatioiiweMa 
b^sM:  acquainted.  With  d  scale  tlraa  constructed,  w«  1c»o# 
ea^kslty  t^  what  ^the  variations  in  dimension  which  resok  ftoor 
variations  in  temperature  are  reducible.  Thev  ^rs  regubr  awi 
^ety  smaliy  and  may'  generaMy  be  negteeted ;  bat  w^  thoa  ^  IrxIoW 
theiramount,  and  can  supply  the  correction.  '  *  ^^  -;  '"^ 
•  Vtte  vernier  i^ould  itidicate  thel-lOOOth  of  aft  luoh  ;f  and 'this 
is  neatly  the  utmost  which  the  barometer  is  capable  of  eicpresaH 
ing  without  aml»guity-:  -tbe^  visaal  ray  •must  of  cewse  be  perpeiH 


1S4     Af..Jliiiidik2VJbitffWlJ^^  [?df»I 

Aicid^r  to  ilie  asdtf  of  tke  oddmiii.  Soihcl  obserrera  hmnpwMek 
ft  inkiroBcope  to  ^diBoem  mote  exactly  tke  fMnnt  of  OontBot^  fSbam 
tpbesrti  uanecessttfY,  as  we  can  judge  without  a  aiicwoB^xipa  ^inm 
wnlto  the  MOOOth  of  mi  inth;  and  the  adherencaof  the  ■wit 
eaiy  10  llie  sidea  of  the  tabe  is  sufficient  to  destroy  the  eawiiiimsaa 
•f  even  this  observatiDi!! ;  and  in  the  most  <alm'  iveathav^-llie 
^oluiaii is  never  perfectly  at  rest^  but  shows  siMyiltiiouttbaensia 
Ue  oscillations*  The  approach  of  the  observerv  and  the  faandliB^ 
#f  the  instrument,  communicate  to  some^  of  its'  pssta  «  keaft 
which  has  not  time  to  distribute  itself  equally  to  the  other  fMcts/ 
isnd  the  error  resulting^  is  generally  something,  if  not  eqaal  loiilMi 
l<^lOQOth  of  an  inch :  in  fact,  attempts  at  excessive  aocMaoy -ill 
the  observation  have  in  general  only  the  effect  of  making  a  dift* 
play  of  figures  in  the  result,  which  the  real  eapabilily  ei  4htt 
mstmtnent  will  not  warrant. 

We  ought  surely  to  take  the  different  means  of  amelioncthig 
observations  in  the  (Hrder  of  their  importance;  and  no  one  who 
haa  ever  employed  the  barometer  with  attention  is  igiiorant  thut 
of  all  the  errors  ipipu table  to  the  instrument^  the  mostfreqaoili 
aiid  the  most  consid<erable  are  those  whid^  aase  firom  a  fiise 
mdication  of  the  temperature  of  the  mercury.  Vow  we^do  imt 
here  discuss  minute  fractions  of  the  smallest  divisions  ;r  one 
^gree  of  the  centigrade  thermometer  oorrespondsyon  the-iuinH 
metric  scale^  with  more  than  S-lOOths  of  aii  mch ;  andiii  ehrMi^ 
tion,  with  ft  difference  of  more  than  3  feet.  While  wefar^  atoni^ 
^d  df  the  mercurial  column  attempting  to  estimate  miorosedpiii 
intetyak,  we  must  not  forget  tliat  at  the  otiier,  a  sli^t  had  l^kaa 
initvitable  mistake  may  make  the  obser^atioa  losein'Oxaotaeaa 
t6ifi  times  what  it  gains  by  the  accuracy  of  the  vernier.  '  ^'. 

>  The'  grefiEtest  improvement  which  >  could  be  iatiodaoed^  and 
which  wottkl  confer  the '  greatest  honour  on  artists,  woald  oottfAst 
in  finding  a  metiiod  of  umtins  the  correctioaal  thermometervi<» 
the  cdmnn  of  mercury  in  so  close  and  immediate  ft  manoer^  thai 
Its  indications  should,  at  all  times;  and  undier  all  circiimalaaKte«,f 
be  the  exact  measure  of  the  temperature  of  the  colamn^t 

The  precautions  have  hitherto  be€&>  confined  toanelosiag  liva 
bulb  or  ^e  thermometer  in  the  mounting  of  the  infeftrttmen^'-so 
tiiftt  tho  variations  of  external  temperature  may. beconsidefedtaa 
affecting  it  only  through  the  intervention  of  the  mottatiiig.^/TUa 
does  not  dispense  with  the  observer's  having  an  eye  upon  isi)  tint 
may  disturb  the  accordance,  of  the  twa  mstruments^^  '<R^}iiid 
i^anges  of  temperature  are  above  all  to.  be  suspeel^  ibrv|iit 
correctional  thermcmieter  always  marks 'them  befora  the«bti#^ 
mass  of  the  instrument  partakes  in  them  ;  and  we  canda^fio* 
tiling; better  than  to  shelter  the  barometer  as  far  as  we  caafroift 
the  influence  of  these  changes* 

The  barometer  then  must  be  funuBhed  with  a  good  thanao^ 
meter  well  joined  to  its  mounting,  and  we  must  never  fttil*  to 
combine  its  iu(dioations  witb  those  of  the  buometen  Theaaeteal^ 


^n*  AcGtMinl)  of  the  chcmffes  in  Ihe  tewperatiure  of  Ihe  inBtruioeiitt 
iiaffiea^isdy.iceniiid  ua;that  we  mwt.  eooplpy  'oone  but  tbe^benji 
llMnaoHieterBw  .  Xbesftinfiremfurk  wiU  (HPjp4y  to  the  thfeniipmeteJhi 
«nfla)F]od '&r  4h6  tempeixiiaf^s^f  tbe  airi)  ibut  [Uien&oa^eters 
prtiSfeclfyilo  be  depended  upon.iiiei  perli^8i<of  «Ktbeiippaivitu% 
tfcei  iao^t  difficult  to  prQctine.  :  \Vtiea  toe  obs^rrei:  no^  not 
4spMibttiiet;  them  faijtosel4  he  caimot  be  too  carpful  in,  f^mpIpyiDg 
iMuie  bat tbo best  artists;  and. even  thea  it  is  .nottpraoQ^t^ 
takttttheiir.instruiiieDito ,  without  examination,  0$;en  die  n  fished 
fNiiittthave  *been  imbeourajtely  detenmned  ;  if  these  ^re.c^fiacti 
4he>Qalftbi6  of  the  tube  i9  often  unequal^  and  equijd  degrees  d^ 
«ioti  eorresp>oad  with  eq[ual  dilatations.  In  somaincitruinentsi 
iMs  defect  an  the  lube  is,  to  .a  certain  extent  correct^  by  an 
inequality  in  the  divisions.  These  compensations)  boweyer»  ac4K. 
.Miitobe  ndied eoyas^ being 'Obtained^eneraUy  fron^ a  very  de? 
fective:  method ;  namely,  the  companson  of.a  ^mal]i  ppit^jbl^ 
thermometer  with  a  large  standard  one ;  but  it  is  yerv  difficult  to  be 
cectaift; that  the  temperature  oommunicated  is,  at  the  same  time, 
exaetly  tfae  same,  in  two  thermometers^  of  very  different  volumesi^ 
and  .^ich  gdin  and  lose  the  same  degree  of  heat  in  very  different 
times.  The  artiet  desilrous  of  making  a  really  good  in^trum^nt 
wSLoev^  fail  to  verify,  the  catibfe  of  his  tubes  by  the  knOiWa 
Hiedij»da,  aad  abfiola^ely  to  iseject  aU  those  whi^  dOi  nqt  stan^ 
leat*jt.  But.  those  comnarjeons  just  aUuded  to>  which  qught  i^^ 
tii(|be  employed,  for  tne  .cmstnu^liou  of  thermometers,,  mjiy .b4 
MifdkJiyed .  to  try  them^  at  least  approximately  in  the  jc^ee  o| 
iMirmn^nta:  where  .the  mass  is  equals  and  ihe  structure  similar 
My  mode  of  prooeeding  is  thifi :  I  wite  two  or  three  tqg^theri 
liie:  thenoomet^s  mostsimilai!  in  figura  and  dimensionst  :and 
aal^efl^lhemitogeth^rto.  the  heat  of  boiling  water  in  a  vpH^i^ 
placed  on. a  chafing  dish^  This  pointy  as  is  well  knowui  ji^,qn]iy 
ioM  tiiMSfNeet  jto  n  cert^n  pressuce  of  the  atmosjd^er^^,  jmd  in 
gBdwr^iloavoid  haviog  to  laake  a  reduction,  it  is  conveoi^at  tq 
make  thetid^i  under  the.  standard  pressure;  that  is.  to  say,  infheii 
tins  Imomet^r  i3.at.^'821  inches* .  This  first  test  will  i|[^fallibly 
det^D^AhetfireswDe  of  small  aii:  babbles  otherwise  imp^^ptible^ 
aAd)^hiGh<mteinruptjin  whole  or  in  part  the.oontla^Uy./<^  tljl^ 
Al^i^d  of  J  mercury  V  The  faeftt  dilates  them,  and  we  ace  at  ono^ 
M0ieduof:  their  existence  by  4;he  rapidity  with  which  the  xs^Xff 
l>o|]r^irisea  'aboMe  :tbe  boiling  point. .  These  bubbles  altogether 
MfeperdepftiUe  ordinarily  jconceal  themselves  abput  the  jUeck  c^ 
ibiibidb^i  and:this:is  a  common  liudt  in  thermometers  whoife 
tmhemiBim  contraQt^d  i»  that  partv  Such  must  be.  reje,cte4  a^  the 
HKtt^iaiirremedial^te^  The.point  of  el^uUition  beii^g  v^ifie,d,  t 
leave  the  apparatus  to  a  well-regulated  cooling  procese,  ap4 
£oiliOWi)^h  my  eye  the  pr9^ess  of  the.  thermometers.  This 
l^aliWouJd  be  very  defecUve  if  tb^, bulbs  were  of  very  different 
isiqpfteiti^  or  if  the  tiecM^idini^ii^llQd.  with  too  great  ni^idUiy  i  biji^ 


It  pinsM^Mi  mSkimt  exeMtiMii  ^thf  Ae  piteetftifetMi  wbibh  I 
Adopt.  I  ttnif  e  at  length  at  the  point  of  eongiehition;  wfakdi,  iff 
%hb  tiro  fisted  poittts^  in  that  which  has  the  greatest  inAMttM  on 
tiiat  paft  o(f 'tlie  scale  which  eoncems  meteorologieid  eteennt- 
Hohs.  It  will  he  readily  supposed  that  two  diermomelidm  natif 
be  (coniudered  ad  being  perfect  in  their  cafitees^  if  ^3^^^ 
throiigh  this  trifd  without  disagreeing. 

It  clan  acarcely  be  neCessaiy  to  mention  thai  mettiirial'tller- 
nkometers  atone  ought  to  be  employed ;  and  that  in  thotoe  toMi 
)br  taking  the  temperature  of  the  air,  the  b(db  ought  to  lie 
entirely  separate  from  the  mounting.  Small  ones  are  pitefeArable 
to  lar^e^  as  being  more  sensiUe  and  easier  to  use.  It  will  suffice 
tibial  me  Bcale  oe  lar^e  enough  to*  subdivide  the  oentigrade 
degrees  by  estimation  into  tenths.  A  greater  precisioti  wonid 
be  superfluous,  for  the  temperature  of  the  air  is  rarefy  stkfSeieiitly 
constant  for  the  uncertainty  of  the  observatioa  tiot  to  eseieed  a 
tenth  d  a  degree. 


,M 


Siiut^wn  0f  the  Instruments^  and  Method  i^ob6erviHg4 

The  barometer  ought  to  be  in  a  perfectly  veitical  position  i  if 
It  be  not  cohstmcted  in  such  a  way  as  to  take  this  pOi^foBt'of 
itiself,  means  must  be  used  to  place,  and  keep  it  so. 

It  is  proper  to  keep  it  in  a  close  place,  the  tempi^rature  e( 
which  varies  but  little,  or  changes  very  slowly.  We  shall- Mius 
be  the  more  sure  that  the  correctional  thermometer  ^pre^ses 
jhithfully  the  temperature  of  the  instrument.  In  order  to  pi^ofil 
by  this  accordance,  the  correctional  thermometer  shoidd  be 
ODserred  before  the  l)arometet.  Since  the  approsicb '<^  the 
observer  may  modify  the  superficial  temperature,  arid  act  ofi  the 
thermometer  before  the  Tariation  has  had  time  to  be  propagated 
to  the  tube  of  the  barometer,  which  resists  the  communic^ion 
as  W5II  by  its  mounting  as  by  its  volume. 

in  general,  a  northern  or  easteriy  atepect  is  prfefeftable  to  thUal 
bf  tiie  west  or  south.  The  impetuoiis  winds  which  blow  fMuL 
these  latter  quarters  occasion,  by  inipin^g  on  the  walls,  com- 
pressions of  the  air,  which  the  mercury  mt[»cates  by  osCiHaftiOM 
often  very  considerable,  and  always  very  inconvenienSt;  the  same 
thing  wfli  also  happen  if  the  walls  or  roofs  opposite  to  the  place 
of  the  barometer  rifled,  or  distufb  in  dilB^rent  dit^etHaons  the  dir- 
Tents  of  air  which  strike  against  them ;  and  I  have  seen  in  tiudl 
|M>sitk)n8  the  column  of  mercuty  not  only  osciUating  so  aa»<te 
render  observation  impossible,  but  sustained  for  wholtfe  hoMi 
above  or  below  the  point  at  which  it  stood  in  moments  of  cahn. 
We  most  be  guided  by  the  local  circumstances  ;  we  have  <ifSf  to 
choose  for  the  barometer  the  situation  whers  these  caueea  will 
flfiect  it  least. 

As  to  flie  thermometer,  it  ought  to  be  freely  exposed  to  Ae 
air,  but  should  never  be  in  the  sun.  In  this  last  respect  a  norths 
era  eirposofe  is^  only  one  which  is  suited  to  it.    But  we  miiBl 


fliao-tekft.(NM  Artit  b^  beyimd  ti^  raaph  of  I^fnt  nejM^  hgg 
tho  gTMiid^  b^  wails^  wad  roofo  opposite,  la  oar  bouB^iaf,  i¥A 
oiomoiiiicw^it  too  high ;  it  does  not  do  wqU  ^i^oept  ij»  th^  AQ^c 
«iih4«»4  iMd  we  snt.y  very  w^U  Ak  it.  or  tbp  fa^ll  flii^id^f  1^ 
fikviU^t^^i'  aidt  of  A  wiadi^.  The  ^r  ought  (o  ^irc^ul^e  ff^^ 
nouod  ^*  t  usttiUy  Awspond  it  l^  a  book,  tb^  anu  of  «^il^  |ft 
aboufe  six iQobes  long,  A  mg fiiced  at  tb^ ,?iul  of aaotb^ 9fmQ€ 
tbe  Bftine  ki^b  embraces  the  instrument  at  iu  lower  end#  wA 
ifftOttiM  ii;  from  being  i&oved  by  tbe  wiodt  I  &k  Hm  amall  appfif 
juiuf  on  the  outatde  of  a  wiodow  upon  the  »mk  fraufxe^  ^n,«i|oft  » 
mMnar  that  tbe  ibenttomotojr  may  ba  easily  obierv^^d  witbov^ 
9p«iw|[  tbe  window. 

h. Btttio thtia expofiidg the tbarmometer tp 9, free  oifQiiIatioii>^ 
air,  wo  moat  at  tha  same  time,  take  care  to  defend  i(  from  tan 
jmroftdiatft  contact  ^ snow,  bail,. or  r^ia;  a^  oft^en  as  it  is  toucb^ 
by  any  of  these,  it  is  no  longer  tbe  tempe^^turo  of  tb^  air,  hvA^ 
tmt  ot  ^  meteor  in  qnastioa  wbicb  it  mdioatesu  Tbis  obje^ 
is  Bltained  if  the  roof  bave  n  suAloiont  projeotioa*  I  preftl^t 
howefisr,  «  amail  inoveable  penl-bonso,  plao^d  at  %  coni^enl 
beigbt, mid. wbicb  wo  may  let  down  only  wben  requviitQ ;  ^^f^pi 
io.lbe^  caaas,  a  s^elt^  is.  rather  pernioions  tban  iiaefid^.  In 
those  winter  nights,  for  example,  when  tbe  Qsdm  of  tb^.atHMH 
sphere,  the  serenity  of  the  skV;  and  the  twinkling  of  the  stars, 
announce  a  sharp  frost,  the  thermometer  will  not  indicate  the 
wbolie  intensity  of  tbe  cold  if  a  shelter  be  interposed  between  it 
wA  tbe  p^ticles  of  air,  which^  after  being  ^ondoo^d  iu  tito 
a&iddle  regions,  fall  v^ticaUy  upon  the  earth  in  an  invisil^o 
sbower^  It  ought  in  tbis  case  to  be  uncovered  for  tbe  samo 
feaaou  that  we  oo^er  aa  eapalier  which  wo  wi^b  to  preservo  from 
tbe  Iroat* 
y  .When  (mm  tbe  tbennometer  is  well  placed^  Ibo  observatioa  of 

it  does  not  present  any  difficulty.  The  only  attentioo  which  it 
ir^nires  is  Miat  of  holding  the  eye  exactly  on  the  Uv^  q(  the 
pipiot;  observed ;  for  if  we  raise  or  depress  it,  if  tbo  ¥isuj^  ray 
deviate  from  the  p<erpendicidar  to  the  axis  of  the  tube,  the  Bm* 
fiipe  of  the  mercury  will  successively  correspond  to  di&retit 
^¥mff^  of  i^e  scale.  Jt  will  appear  lower  if  we  look  at  it  from 
a  bigimt  sitnaltion ;  and  higher  if  from  a  lower ;  and  the  error 
wiM  be,  proportional  to  the  angle  which  the  visual  ray  forms  with 
tte  prpe^ioular :  this  $^gJe  is  what  is  termed  Uie  parfJlax^ 
Ip,  opsaririog  tbe  barometer,  thi^  source  of  error  is  anuuUed  by 
moiavi  of  1^0  index:  or  nng  which  fii:es  the  line  of  sight  Tlua 
meibod  ipannot  b^  ap^i^ied  to  the  tbermomaterf  which  must  bo 
observod  aJt  a  distance,  and  never  handled*  Attention  will 
supply  the  want  of  it,  and  gradually  become  a  habit> , . 

It  is  useless  to  take  greater  precautions  than  tnc^se,  Tim 
tomperatMfe  ot  the  air  is  often  so  inconstant,  and  unde)rgoes  9Q 
igamy:  alterations  in  tbe  places  in  which  we  are  often  obuged  to 

make  om:  obaerf aUous,  tb^t  it  wpuld  b§  in  ym  to  »e^k  in  tbt 


IHstnitMiftt  Ibr  tn  ^Mot&eM  of  ifludi  l&e  obienraAioBititf  wliot 
Mtc^jMU^;  The  mieeitaitftr  is  in  the  iJitngtitadfi  not  inibeiiiiili^ 
f^kiti^^^tt  ToiT  hw€  perhapB  jtti*  obserred- this  tlMttaonetor^ 
ffiM'tfiOfted  its' inditetion  ?  ODsenrd  it  ftgan;  it  Iuk.  varMfs 
dbcTifeH^it'tt^ii;  itris^s;  itlklls;  and  however  aaud  therrafil^ 
af  ^M^ TiiftiatilHMiniiiy  be,  that wfakA  was  at fitat conitoad 
Aotftih  has  bee^ttie  hi  a  great  meaanre  problematitale  yon  hmam 
MIf  wlMit  to  diink  (br  ceitain  of  the  temMrature  of  the  aiH 
Th^iiB  are  Botne  cases,  howerer,  where  the^  choioe  ia  pointed  o«t^ 
#helhifr  by  the  nature  of  the  place  where  we  obeen^,  opibj 
ihat  of  the  bi^rcamcrtanees  whicn  manifeatly  act  npOB  the  tbeish. 
ni6meter.  If  it  rise  during  short  intervale  of  aonsmne^  w«  may 
1^  this  td  the  charge  of  rererberatiott.  If  it  sink  during  ^mta 
br  mfisti'  it  is  the  temperature  of  the  meteor  which  produoes  tiia 
tAfange ;  but  frequently  also  the  change  ia  owing  to  caaaea  tf 'a 
kiOl^^neral  nUture ;  as  tof  the  encounter  of  two  currento  of  air 
of  dtKf^nt'tenfipierature.  To  attain  the  greatest  csactneas  we 
tM,  we  shotdd  piblong  the  observation  for  acnne  minutes  in  ttrder 
t6  judM  of  the  changes  to  which  the  nstnunent  -  m^  be 
Exposed ;  to  inquire  into  liie  cause  of  its  apparently  oapricioaa 
Inotem^nts ;  and  in  a  case  of  uncertainty^  to  take  tha  mean 
lyetw^n'its  extreme  variations. 

?  :    •;  Syftem rf Ohservaiiom.  ..,  *. 

':  Tb  ftlidthe  tefal  mean  barometric  pressure  is  a  matlerof  more 
diffictilty  Uita  is  commonly  imagined.  The  mercury  baa  ihihot 
tWo  species  of  oscillations,  essentially  differetit,  althou^ 
frequently  confounded,  from  the  efieots  of  the  agitatioha  of  ttte 
atmosphere. '  One  sort  is  periodical  and  regmar,  the  Other, 
accidental  and  irre^lar.  Ine  idea  of  a  barometrieal  ateati 
hkc€isii«u%  iinpoitstnat  of  a  C(mipleteoompensatio&  between  tbe 
ohe^and  the  6tner. 

If  Aer^  were  none  but  periodic  variations,  the  mode  ift  pto- 
ee^ding  would  be  equally  expeditious  and  simple.  WeahonM 
in  this  case  soon  setUe  the  length  of  the  periods,  and  theepocha 
of  thefr  recurrence.  We  should  merely  have  to  obsen^  tiie 
barometer  for  some  dayn  at  the  particular  hour  of  these  periods, 
iand  to  tiake  a  mean  between  the  different  heights  of  tAeiner-- 
idury. '  This  is  actually  the  case  within  tfie  tropics.  There  tlie 
Bccndental  variations  are  almost  reduced  to  nothing,  and  the 
jiieriodica!  are  very  evident  and  regular.  The  barometer  is  utits 
'maximum  at  9^  a.  m.  and  1 1,'p.  m.  t  at  its  minimum  at  4^  pim; ; 
and'  at  4"^,  a.  m.  this  variation  is  constant:  it  is  tlninrndy 
repeated  eVery  day :  the  succession  of  the  seasons  produeea  an 
alteration:  the  elements  on  which  the  mean  is  founded  loe, 
therefore,  simple,  distinct,  and  free  from  all  mixture  of  interfer- 
ing causes  ;  ahd  M.  de  Humboldt,  who  has  founded  the  system 
of  his  observations  on  the  pheenomenon  of  the  daily  vanationi 
has  gliven  as  a  biorometric  mean  completely  tmeqnivocal.     ^ 


f^dEsi  liwi«B{iera)9e'iremtiii89  liue  toaae  is  wdj%4WreseQtt«>4]i0 

in^eMf  awl  coLtetit  mttie*  accidental  vasiatioiia^  dtaturb  ^U9ni 

J&miBamBiAm^BSAetB  of  ths:  diurnal^    It  neYerlh^lesB  dooB  M«ri^ 

afadrateiilvre  obsef ration  may  <apoa  del«ct>it»    We  mna^  4hfte^ 

losa^itaKe  likrto  aocoimt^*  and  ivben  it  becomes  a  qiie^lMHk  to 

Hutetaiine*  the* mean  prcssiiBe  «irf  the  atmesphecei  we  muaftna: 

wammi  neriedl:!the  faomry  varittlaons  ia  the  oompensatioiibetweeii 

the  aodcieatai,  than  the  aocidental  in  the^eompemation  betffvaaA 

jdidiorafyv    This  certainly  makes  the  problem  a  Jittie  niOi# 

^niplicHted*  Tbe'dffioulties  mereaae,  the  task  becx)Qie8  longer^ 

bot<  the  method  of  proceeding  is  notalt^red  in  its  nature.      •  -  t  . 

jf  'ft  ivnecessary;  tneiefoiey  that  in  each  series  the  obsemratiQMr 

Mmdd  faslong  to  the  isame  hour ;  ftrar  ereiy  hour  having  its  par*- 

iiOulap:^Tttnation,  a  series  composed  of  observations  made  at 

dlifievent  times  contams  the  dionial  variation  as-  an  indeteoniv 

AatJB  f{aantity,  and  under  an  irreducible  form*    In  the  Jieilt 

pboe^ 'the  houT'of  each  series  must  coincide  with  one  o£ epochs 

of -the' 4iiinmal.  variation.;  for  the  conqMurison  of  series  wbicb 

belong  to  intennediate  hoars  does-  but  imperfectly  compensate 

tiMB  deviatiens  of  the  churnal  oscillatioa. 

tA-i^hnre  determined  for  our  climates  the  progresa  of  tfaiese 

horary  variations.    In  summer  the  maximum  is  at  li»  a»  m.  .and 

10  p.m.:  the  minimum  at 4^  a«m.  and  4,  p.  m*    In  winter  there 

is  an  hour's  retardation  in  one  of  the  four  epochs,  and  an  hour's 

ndirattce  in.  the  otheni ;.  they  are  respectively  3  and  9^  •at  m.  apd  3 

^waA(9,  p4in.  In  the  spring  and  autumn,  3^^  and  84^,  a^nu;  3-^^  and 

ift^^  pt.  tn.    We  have  then  only  to  make  four  observations  in,  the 

-4liyt  at  these  four  epochs ;  and  to  continue  the  series  lor  a  ^m^ 

.mcttit  length  of  time,  to  compensate  accidental  variatipns^  anil 

fthen  t^ittwe  the  mean  of  each  serks,  from  which  again  we  may 

tikr^the  meaik  fop  the  day.    Bo^.it  may  be  asked,  whKt^  must  be 

the  length  of  time  necessary  to  obtain  a  compensation  of  .the 

effects  of  accidental '  variations  ?  To  Judge  from  .the  general 

Ipmctice  yre  might  suppose  that  the  secies  must  be  continued  for 

.  a  period  altogether  indefinite ;  but  in  fact,  however  capricious 

the  i^tmomeiia  of  accidental  variations  may  seem^  they,  yet 

.jreoegniase  certain  laws.    Each  epoch  has  its  pecuUar  share  of 

.tbise^.variatiooe,  the  result  of  which,  after  every  cosspen^atipn 

tes^becti  made,  constitutes  its  character.    This  is  the  pase  .with 

ifttch  ^different  season^    The  system  of  observation  must  psQceed 

:k^y«ai!is;  because  the  result  of  the  year -compensates  tae  ^ha^ 

.  racteristiK^  accidental  variations  of  the  different  seasons ;  and  a 

\i|ia«|9i|Aetrio  mean  ought  not  to  include  fractions  of  years,  because 

lit  «^  Iben  incUne  to  the, side  of  that  season  which  is  doubly 

rapresented.    Equal  probability  can  only  be  attained  in  periods 

oflthe  same  nature  and  extent.    The  mean  of  a  complete  yefur  is 

miy.'  ta  bc' corrected  by  the  mean  of  another  year;  and  each 

,  intern  into  the  connnan  result  for  the  half  of  the,  difference ;.  a 

third  year,  &»  a  third>  &c.  and  as  the  differences,  are  <nnaU  in 


raif«dl  toi  the  MieBt  rniMl  nafam  of  the  periodr  liedMl  toon 
elliuiathe  epoch  whenr  the  conectioa  ie  almoet  nothmg^'MMl 
the  meui  does  not  senetbly  differ  from  being  •tetioMrjr*  m  .  ^  -  « 
-.^Ib geMml-Ae result  of  ayeer  wuy  be  re|^tttleii t«f i|eitt  a eef* 
iMiiiU;  e}ipioxiiMiliDi>>  aed  ^when  a  oarometrie  .xaeen  la  tw^^Mt 
ettittaro^or  three  Teem'  obsevVathooei  we  ebatl  met  risk  nHiob<iar 
Mgefding  ifeiMi  deoietye;  but  if  it  be  iateeded  to.ierre  for  deltcw 
-minklg  ue  lelatKire  or  i^MBDhite  deretion  of  the  pleee^  it  it  fiu^ 
dm^  neoeeiary  that  it  ehoidd  be  accompaoied  by  a  thewBoeBetwto 
BKBUiidedttbed  acoording  to  the  same  method  by  obeenriAieaa 
in  oonjuaotton  widi  those  of  the  barometer*  The  methoda  mmt 
iowMnnaty  puraaed  in  condimting.  a  aeries  of  meleoroloeioal 
ebatrMtions  are  Tesy  fiur  from  tending  to  tha  attainmeiit  of  the 
ebjeota  juat  apedfied.  The  obaervation  of  the  maximum  and 
miiimttm  teBq>efatiiie  of  the  day  is  of  little  nse^  andfbnass  aparfc 
efa«ertea  altogether  differing  from  that  of  the  preaaore*  i  .  . 
•*>  We  shall:  greatly  aimpUfyoar  labour  if  we  eea  determine  the 
iietent  whea  the  height  of  the  barometer  ia  exactly  the  imMoef 
its 'heig^  .which  correspond  to  the  fear  epeeha*  Now  thia  ia 
not  TBiy  difficult ;  it  will  readily  be  seen  that  thui  period  will  bo 
Ibaoid  at  a  diatance  from  the  auutimnm  and  minimom  deteamiaed 
iyt  the  ratio  which  cxiata  between:  the  osciyatioBa  of  tbe4agriaod 
tnoa^  of  tfaa  nights  I  find  that  ia  our  tampemAe  GKmiites..the 
hour  of  noon  satiafies  very  well  these  coaditionay  and  thceoiia^ 
ctdewoeis'the  more  fortunate  as  the  same  hour  is  coorenienl;  fer 
savaral  other  objects*  If  diere  be  any  error  ia  the  barometric 
mean  of  notm^it  will  probably  be  in  excess^  but  .eatemely  small 
ia  fegard  to  the  nature  of  tim  operation*  I  do  not  betteve.thai 
jt^ceeda  003  of  en  inch,  a  quantity  which  we  may  asauiedly 
neglect  on  this  ocoasioa;  with  deference  to  the  more  rigoooaa 
determitiation  and  iatrodaction  of  it  into  calculation^  if  ever,  the 
exadjaeaa  of  obserralions  and  obserrers  should  be  oanied  so  far 
that  a  baioitietric  mean  should  oorrespond  with  the  atmospheria 
presaasetO'lhe  *003  of  an  inch. 

»  I  make 'than  no  difficmlty  in  regarding  the  mean  of  nooaaa  a 
saffident  axpreasion  for  the  mean  atmospheric  presaurecon^cted 
for  the  diainal  variation;  and  for  many  years  my  system  of 
obsiMnraition  has  been  founded  on  this  bam*  Obaervatkma  made 
at  &e  critical  periods  of  the  diurnal  rariation  furaiah.  the  moat 
certain  pleaagaa  which  can  be  drawa  from  ofaaeffTaliofi,  of  the 
wmgrais  lof  the  barometer.  It  is  by  the  deraotfement  of.  the 
aomry  eaeiUatioas  that  the  smallest  changes  mi^odiieed  into  the 
eonstitatkm  of  the  atmoaphere  announce  themselres*  Xaatlyy 
the  extent  of  the  vMtation  eatablisbed  in  different  places  con* 
jmitly  wkh  Am  mean  height  of  the  mercury  will  estamteh  |>omts 
of  compariaoa,  by  the  help  of  which  we  shall  fimn  a  more  aolld 
jvidgm^  on  the  ratio  of  the  preaaure  oE  the  air  to  its  a^eight  (  a 
ratio  ^ich  oflfers  one  of  the  newest  questions  in  meteorology, 
and  ooe  which  is  the  most  fruitfol  in  in^ortant  consequences* 


MBmi  'mMmOmtJtr  to  ike  Mmm^lf^ifmiglui^^^     9Vi 

An  attentiOB  to  the  JS;)rpgoiB(|f  ^oustd^rMiqw  i^  Coo^iiotiiiga 
series  of  meteorological  observatiohs  will  lue  ^Accompanied  by 
Ihe  feHo1ii»g«dvanULgee.  -  « 

"1;  Tte  tdttnti  liKHight  of  the  VatMMtef  ^nom,  wMibmBkam 
time  tbat  it  hai»-the  {MNip«rtv  of  ainmBsing  Aa  iileaii|ir«MH«riif 
4ha  atflioft^Ry  diseiiga^ed<iftnii  toe  dkmal  vaiiiliJiM^  yowaaaes 
«Ifer«^«l«lilftivel^  aiboiig  dt  ddiar  maansy  tfae  i^ditiea  ttorirad 
Dm^  tke  lietannmatkMi  of  difiisr^ieeB  of  efevatioii.  Tka  McmMH 
^fa  bardmiitric  fotmttla  can  nai'^'ba  eaeiKSt  bat  in  tafeMttce^^a 
fined  bMr.  Now  the  eoefficient  of  M.  de  I«plaee^a  Ibtibaia  ia 
ajibrojprtated  precisely  todie  hour  of  noon  t  it  ia  a  traly  ftirianpate 
i^lvctdenoe  tnat  i^e  thas  are  eniUded  l»  dettrniiae  tbe'ahMliaa 
^pthc^;  l^tlie  use  of  dMe  aame  batoHietric  maank  ft^lnch  kat^ 
at»¥^  l^d^^tertnine  the  irei^pecatvis  prenaafea.-^  ' 

'  S.  l%o  morning/ aUtemoon,  and  avemng  ohearf athma  aaaiaat 
the  crilkid  hoars  of  the  daily  variation^  after  haimg  liteaiof 
^iakSff  tttHity  fbr  foireseeing  enanges  of  weather)  faa»e  bettidap 
th%  advantage  of  ftting,  for  each  dhnate^tho^eactentaindofardMa^ 
atan^«f  of  the  varktion):  and  each  aertea  sepdiaaefy  aadaaad^aa 
M  m^tn  teitpr^sioa^  beitig  employed  in  the*  t^aiculaliim  of  difiki|- 
«tte«ti  of  iei^V  inetead  of  the  mean  of  noon,  mriU  ^m^ttrnmhrn 
^llie  error  ariamg  #om  tii^  hour ^  and  eonaetuientiy  the  c^nalti^ 
tton^bioh  the  ^oeflScient  requires  in  (»derto  beooiifi  apiptoMa 

'  '  i  *wiU  iconchid^  wfth  one  consideration  of  trhieh  i¥d  mastnavar 
lole'  si^ht.  Barometric  means  cannot  bo  employed  to  datet^ 
mine  tlie  eloyation  of  distant  places  aibove  on*  atiot}|e9>  eaeoeat 
to  far  as  thait  re^pfeclite  climates  ccfntinaef  theaama.  Vha  w- 
mate  has  ^  poifi^^rfbl  influenoe  on  the  rariable  ratio  whiak  'saik- 
aiats  between  l^e  weight  and  the  pressnre  of -die  coliinmof  aia. 
^eSe  two  qtontities^  perhaps,  c^itain  ^eqaaHty  at  tfae<  a&emi 
fmmllel  where  alt  meteorological  infladnce^  aora  in  a  atale  Df 
«i^niiibrivM ;  and  in  ^is*  case  it  wiU  be  true  for  as,  tfiat  dia  aaeaa 
height  of  the  mercury  expresses  exactly  the  mean  weight  of  Iha 
«taibephere ;  bat  at  the  same  time  t^-  we  <lnd  the  t^imp^rate 
r^gidns  enjoying  this  advanftage,  it  also  feHows  thai;  va^  olfaart 
|)artake  of  it.  Itve  pressure  diminiabes  in  proportion  iis<>#e 
approaah'  the  e<[aator  \  and  on  the  shores  of  the  south  sea,  ~4ie 
bammfetet  stands  lower  than  on  our  western  boasts*  Thia'sama 
pt«bsn«a  lAcr^asea  as  w^  approach  <^  pole,  and  the  baroaaater^ 
<t^«^  pmiiHUf  would  stand  higher  on  the  shores  of  the  iiMie 
aea  than  id  Our  latitudes :  even  between  tiio  northern  ahdaoa^ 
«hi  parts  of  France,  the  difierences  ma^  become  sensible  ;*  and 
though  Geneva  is  not  far  from  the  Mediterraneaki,  the  dMSsrenoe 
^chmate  is  such  that  the  a^bsolute  elevation  of  its'lake  would 
be  but  ill  eatablished  if  it  fasted  only  on  the  compariaon  wtHi 
observations  made  at  Marseilles. 


^  ,  ..  ,.  Qbaervattom*  for  the  Measurement  of  fletghls.  \ 

t  li&>ttdditk>n'to  whUit  ban  been  before  flAid-  of  the  <iiMtniliiefllH,» 
imA-^  Uie  ttlBttneir  of  tiiiM  4hett  la  gdneffftl^^  thq  ifeiawhg 
ietariOMttpidy  lotheobeervafioriftoti^i^  •    /  <  i  •!>  k<j( 

!;''([lM«|Mteiiliiki'lmKMielerriioDkt^^^  eM8traolabiiili#( 

to  be  neither  liable  to  be  easily  broken,  nor  to  %he  intnMkidioii' 
^^fibttbbles.  .  It  should  be  eamr  to  tfy  whether  the^inilnMn^nt 
jUAEee  *lhe'  vertioiA  position  i$M,  and  oontinoes  m  k>;  snd'uli 
t^afd  as'ft  peodiat  merits  imch  a  comtraetion  that  k  mpidlif  * 
«eqiiirM  the  tempemtareof  the  plaee.  The  resistance 'OS4m' 
ItootiRili&g  lb  vanations  of  iteniimait^re  expesaa  the  ohscmratioft^ 
to^idfinodmeies,  causes  loss  of  ttme,  smd  occasions  many -^ilrossu 
'{  Observations  for  themeasureBient  pf  hetg^tsneoessarily  sw^ 
]^oB||4eofr6spondiiig  observations  if  any  exactness  be  intendmii: 
■ft4<th«  two  baromelers  onghi  to  be  perfectly  ooniflatsM^  or  4Uar 
^MtaniioiiitiU  be  in  vain.  Inthis  case^  the  mere  jyresnmplioii^ 
4batthey«agiM'i8  not  sufficient;  we  uHist  oarefidly'aoni]Mso  tkt* 
iitftruitietttBj)  -and  if  the  operation  be  delicate>  end'we- wish  fed 
jf^Hal  'fM^ecisien^  it  is  not  enough  to  hove  made-  the  eonsparisoa- 
MfiMhand  «teM|  but  it  is  prud^at  to  do  so  after  the  opemtidu 
.also^'^for  »the  portable  barometer  may  h«re  undergone  iSHMoe^ 
iMfetageineat*  «i  oanyiog^  When  «the' two  instraomits  d»  ^aolt 
mslain  the  mercury  exactly  »t  the  same  pointy  if  the^'difiei^ea^ 
fS«M'greatyiaiid  espeeipdty  if  it  is  suohas  may  be  owia^tea^^ 
4t<bleiin6iof>the  difeuttetevs  of'the  tubes^  there  is.  no  veason^ifcit 
suspecting  either  of  them;  and  we  may  be  content  to  aliowiifdr* 
ihe'diiRl'aMeaa  thevoa|oulation*  Iok  the  case  i  where  eilliet^of 
IkeitiwotitisinaBeiits  does  not  snstMB  the  meronry'  at  its  absdlnbsf 
JM^  ^(iidiieh  MiqAiot  fiui  to  happen  if.^ey  'ase  both^'Of'ihe* 
eistiNm'Conslruotiim),  it  wiU  be  proper . to *conrect  them  for^nB' 
aflbot^ofoapillaiitv;:  for  the  depression  ^resoltiag  fromihistMnise 
]»>  ewielunes  sumoient  to  introdui^e  a  aensiUe  error  into  .tUr 

measu  wpsents  • "     ■  .«r-;*->t.it.> 

'One  gveatidiffiauliy  consists  in  finding  a  suitable  plaeeforthei 
pteCaiblf  ibasometer :  k/ianecessu'y  to  preserve  it&^mt  napidi 
ehaagie^  of  lemperatuxie  ;>  yet  it  is  aunost iidwaya  exposed  IMH  tJMtf 
Jteeiaif^  where* (die  teouperature  ris  ecmtinualiy.  *ii(aaryingL>.  iTbb 
mtiwneni  ought  to  beheptin  ^thetshadd^yet  it  is  vcEy<dft«c 
exposed ^to  the ison,  which. JMStp  very  unequally  <on. its  difibrentf 
jpasisywhether  by  direct  or.  reieot^ra^.  Tfaeconaei^peiiaeaine 
^abhva  positionare  more'  easy  to  conceive  than  to  ^uroid :  >ln  dsfc 
auih^'^n  'the i one  hand,  theitnbq  beeomea  heated^  ithenistenki 
«g»nJii^  <fbfftber  heated  by  the jreverberation>  of- the  (grouiMl&*difti 
esivection^t^ermometeri  incboates.  a  tempetature'moce  ^  Jcssl 
elevafisd  escord|ngi  to  the  darectien  in  which  :we  iam  it  t  ihani 


periiaps  epme  cuxrente  of  air  wUcH  modi^  the  cause^^.of  error  ^ 
aa  interval  of  cdm  restores  to  tnetn  thek  energy  Vftie4nterveiif 
<Mto'»crf  t«ioiidt,iQaiatit^  9H0peli4»  their  ^jetioa;  iaithefitiifhiof 
tedbi^tetoplteatiQfi^Qf  effeata  aothiog  seeaaa  cleare^ccept  tiiotiKreii 
fordoabt;  and  the  ahaerver  m  neitteriiaiucelaaffiiliiari]^^ 
tf ffafi  Jiii0Mra>  rwitbiii  <m^  or  ^tiano  <degreeiiy  •  ihe'^meaa  4en^«iiliire 
ofcktsiJiMtmineQit^)'  *'i*^  /  - ;  '  :  ;'t^-'  .'.!,?  .>  •  ,\  -. .,.(  ,  .^>  .-.;  v^ 
t^flrMealiDn  theaetinoonveiueiieegi  4)eoaiiie  it  is  netMu^le 
Ma^ia jiuit  idea /ofotfaem in.ord.dr to  beiin%sitiiatiQii  Wo\m9^ 
llytBi' {ae(K>rdtilg  rtoi  the  .eaigenoy  of  theeasoi  andr  th^  tMana 
vhwk'theiaitaation  or  chanee  plaieeiat  oaridiapoBal/  ivhenfore^ 
aiglttb^haa  ilot  bean>aihlai  to  •  provide  agsinst  theu^  /  Ai  rock  or*  m 
tMe>  freqaenlty  ^affoed  a. ocmvemeiit  sMiter.  >  We  may^aiiraly'tlij} 
y^nt  irf tiiam»  gtleast.in  parlby  a  maAphieed  betw^aen^aef'stan 

i|iid  ikhe  instrument :  by  a.  piece  of Jiisett 'fastened  fofutfitb^tripoc^ 
vUick  a«lp|i9fte)tlie  barometer  ^or  in  want  of  aay^tfiepyesilaiief^ 
li}Miip[hii]^ilh&  shadow!  of  one  of  the  legs  fall  along'^ei  tslMSr  ^^ 
ea^oiaUor' over  Iho  «istem«  Tlhe  <thennonieter  oaght  akri(ya  «4lft 
kiett;itaioa  away  •  from  the  snn*  When  th^  akeinatipnsrofwiaA 
and0al|tt>  cause;  variaAions^toO'Siidden  end  too  grwt/ 1  oovert As) 
boibiia^ac^a  way  aa  to>  defend  it  to  a;  certaiti  extent  iroBl^ftlHM 
]paas»ig)andQlipricioiiS(8oaittefiof  variattoa.'  The  a^oi^^wihikil 
tiwytclxefftion  tfaft'theimo«neter<'Win  indnoo  an  forror  upbor^lh^ 
tanptsiftlire:  oft  the*  iastnimenti  beotese/ these  >ifwy''transiBiii 
viiiattonainay  hajraitbae  to.  make  in  itnpressioit  on  the^  surface 
Qf>th0tnNiiintingy  bui'ttot  totbe  comwuMcatad  to  thc^  entiae^aftitti 
^H'' inaTCliry 4.'  ..'.'■"■■:   »    f  ,'.*    *i  *  •  •  *  '  t^.rt'<  ■♦•«rH  ,../•^.'f«t 

lr>Widirespeetf  to  tfaethernkometer tak(doyed  to^aarkth^levtf^ 
pMkbifa  or  Ihar  airv-  itiis^wayn  in  tiM  moibtelevailed>  rAe^mosb 
exjMod/  thb  Bsoat  idry  sitnationy-that  its  place^  oc^fllt  ^hft. 
choseni  <TUs  eonditbniainucli  iaore'eaiiiIy'fidfiUed>in  aoropa» 
eosmtryy  andon^thelannuak  of  a  mountain  exposed  t^all'WMMb^ 
tUiti  f ia  •  buihlinffs  !«her a  wa.  «onunonly  -  /  flMdc»  <  -meteorologtcal 
observations  •  There  our  stationary  thermometers  hx9%  mumhi^. 
asiation  oiiIy  witb  half  die  Eorroundii^  atmbqpheMr:  tl|e  t)their 
Uat^is  kapti  irom  tbem  by  the  wdlagainst  which  jAey  af eflllicnd^t 
iMi;  ldaa:-ai88dTantiuEe  is  cooipensatedby  the  facUily  of  nl^uiiag 
thl^fii  at^an^eleva^whem  l^bev  aie:  seeitfe  from  the ^e&t»4if 
nurittbeiiatioa  from  the  terth :  this  i^aoaroe  ia  wantinginaiomin 
ltiim:0bSeersttons4  We:  cannot  place  the  tbermonietarr  Ughti^ 
iliafbthe'piatttvwhere  we  can  obSEarveat witkontfiaraUaie^^'aidali 
this  alevatioiiiy  .whkb  does  not  eatceed  that  of  the^hcaamt  ibiidy^' 
the'lBstradleiii is^&r  from  being  out  of  the  reacb«of 'the<eartk'9 
isiAieace'^  itdiistnconTeniencie is  nDa^oidaMe.s  ^eought,^  theses 
fiuw^  to  lose'none'of  the  advanteges  whidiaocoai|iaay  iti<  b^itf 
notiwithoat  reason  that  Sansasurei  ecmdemns  the  practice 'of:  isoS** 
pending  the  thermometer  from  a  body  of  any  magnitude.  He 
attaphes  it  to  a  simpl^^tafff  the  shadow  of  which,  directed  upon; 
the  bulb|  is  sufficient  to  shade  it  from  the  suo^  and  the  diam^er 


f^jfUsMk  k  toosmfl.titker  tb  ooaiiiiiiiiic«eflf  its  heti  to  tl,^  a^tq 
caf9$.\%  9^  obstacle  to  the  free  cfarcolation  of  tiie  air,  ivhtn  the 
tkeMbom^ter  ie  fiMd  at  a  diie  diefeafim  from  it^*  I'  have  alwarfi 
JMlowed  tbe  aaiM  fhmt^  A  staff  of  about  si^  feet  inkn^lh 
Miattfeni  tbe  pttyose  9  it  bas  aa  iron  pmnt  to  &t  ttia  the  ^tuidi 
At  ih/t  Qtber  tM  aietwe  bdes  to  feceive  t«ro  smaU  amis  ^  iiMi 
<Hr  brass,  about  five  incbes  long ;  one  tenninated  by «  kook^  the 
olbev  b;^  a  siDgi  the  end  ^  each  whieh  is  to  fit  into  AelM^e  is 
fenbf^  VB^  It  seiew*  The  am  with  the  hook  is  fixed  mf  Aci 
inijpefrhcliB^  aad  swnres  te  suspend  the  theRDemeter  9  that  irttfi 
tbe  ring^  tlie  tQwer,*  and  retains  it  in  a  position  paYvlel  mOi 
thai  of  tbe  staff*  The  staff  senres  for  myself  or  my  ginde,  and 
th^  assss  aire  ^^arried  in  the  bag  whidi  holds  the  thermometefSi 
I  do  niot  bdieve  it  posttUe  to  attain  the  le^nisite  precision  iil  ihci 
indicatioM  ii>itb  leM  apMirattis.  ^ 

.  the  ebaerfation  of  the  thermonaeters  is  the  most  debate  anA 
tbo  QUiat  difiottit  tmrt  of  ihe  operations ;  and  most  of  the  fimltil 
wMd^  yff^  oanunit  in  the  meatarement  ci  heights  may  be  tmeedl 
to  ar.fake  valuation  of  the  temperatme  of  the  aiF/  or  of  that  ctf 
liwrfwry*  i  \  hate  mentioned  tms  before,  bat  there  is  no  hatiiritt 
sspeating  it^  and  ite  cannot  be  too  carefbl  in  peiatiog  oM  the 
immaof  eirori  especisllv  when  they  are  of  such  a  natare  a* 
easily  to.  disgwiae  tnemselves  to  inattentive  eyes^  The  ioexpe* 
fienoed  obserrei>  when  he  meets  with  misatisfaetory  resmts^ 
will  be  less  tempted  to  lay  the  blame  on  his  insirumsntSj  or  oh 
Ua  fomiidft  i  l^nd  this  may  i^en  spare  men  ttf  speculative  miUcb 
Ibe  trouble  of  imagining  new  theories  to  correct  in  the  formoMy 
kffaguliftitiesi  wbi<m  estfist  only  in  the  observations.  < ' 

All  filiildsQfdiers  who  have  been  ringed  in  ba«oiaeCriea| 
m^asaremeirts  must  doubtless  have  made  we  same  renfask  trhidb 
I  have*  They  cannot  have  carried  the  thermometer  to  sassmilG^ 
9f  aMnuilsios^  exposed  to  all  imnds^  without  often  experiencinj 
flie.  same  embarrassment  which  I  Inve.  The  thermometer  hi 
vaiiedjt  with  Ihem  as  wril  as  wilh  me^  every  instant  in  propeni6» 
to  tlie  de^ee  of  wind>  of  oahn^  the  presence  of  Ae  sun^  or  tli^ 
ialef^positionr  of  doods*  These  variaftions  they  have  not  n^g^ 
katedy  because  they  could  not  misinterpret  them.  likerMibef 
Imvo  often  been  in  uncertainty  as  to  the  real  and  intrinsic  tetek 
|«falare  of.  the  air,  and  that  of  tiiieir  instruments ;  and  have  not 
asAMdW  confined  themselves  to  noting  down  at  all  hamfd 
sMely  tm  temperature  whieh  any  accident  may  cause  to  pi^vaft 
|it>the  esmet  moment  of  observation.  But  if  they  are  genersHy 
rilent'  on  a  point  which  <»uinot  escape  any  experienced  person; 
it  is  that  th^  siq^pose  the  logic  of  the  observations  fhnnliar  to  'att 
those  who  employ  meteordogicai  instruisients  with  any  discerfei^ 
ment;  I  conceive  I  ought  not  tb  inutate  them  in  aiddi^esSingi 
myself  to  beginners*  Such  readers  require  «ivtc(ft  and  eMnin 
plea.    I  will  give  one. or  two,  and  I  do  not  select tba  most  raf# 


,  .Aiig'30^  l$06<»t^Ofl  the:mttmmtDf  tike  Bc^e.Abdi  JbcbMM 
Ua,  a»ai«  aijid  1,  p.m«  the  ibeimometer  Varied  ftcma.  14?  to  19?^ 
Tbift  1^^  owiqg  to  na.irre^iilfts  wind.  In  mosMeiito  Q£.«abii^  it 
slood  %%IS^  or  17%  »tbia  being  partly  caiMed  by .  hMfc  of  kbrn  sitiy 
fatct ;  it  jeli  whea  the  wind  woiight  against  it  maMsea  oJ^'OaUkr 
w}  aiid.i»aelo  18^  or  19^^  .whe&.theousrentocmtiBued. ..  li^ibi^ 
Qomi^Gation  of  ii^aeocea^  the  only  waywaa  to/t^lui  a.  mean 
betarean.tbe  extreiiiee ;  te  it  would  have  beea;Qqiiatty  abiitfdilfi 
kwp4o  either  14%  16%  or  19%  &r  the  aole  jreaaoii  thalithd  Umn 
taoaaeter  had  a^identaUy  indicated  one  oftbeae  degreeaiA^tt^ 
paeoiaa.iaoineiitMrhen  we  noted  date  ^eigbt  of  the  barom^bBt »  .a 

Sept*.lL— rOn  the  Pic  da  Bergona^ ^era. nM  a  luiakwin^ 
wibaiding  at  iatervala*  The  tamperature.of  oalm  wa»  abnie  14t^ 
but  the  ground  reflected  much  teat.  It  i$  aeUoni^  tbet.tfaiA^^ill 
not  the  case  with  the  obaenred  tempetetara  of  a  oalm  ailr*  .Thia 
4ainpflmtnya,  however^  increaeed  aa  tbe.  wind  noae^  it  wit  n 
diffeaenfcatmoaphere  which  the  wifid  droYo. before. ft^.beatad  b|r 
paaaing  oVer  the  neighbourii^  plaina*  It  roao  to  ld«6?^>k»iit 
when  w^  wind  continued  oonatantyaunk. to  aboat.13%  end  tbeiir 
became  atationaiy^  which  was  Q^ainly  the  true  tttd^pejmtoie^  «if 
iho  anr  under  the  prevailing  modificattoii^  the  highar  tttnpeci^ 
turea  were  transient  and  accidentals  .  .  >.   ^ 

Aug.  10, 1802«-**-»On  the. summit  of  MontPerdu,  a  tl^wmnmi^ 
ter»  placed  on  the  enow,  aunk  to  ^  2*6%.owtn2  to.the..rfmid 
evaporalio^.  Another  suspended  at  the  height  of  ahm  4^  i^ 
partook  of  the  same,  influencei  and  ne^er  rose  abovei  4?  .or  6S* 
Anotberat  the  same  time  suspended  above  a  sock  ftee  frcMoa  Mow 
atood  at  12*5%  and  out  placed  im  the  rook  at  22*9'';. '  Tb«  oMih 
iinnanee  of  aiwiod  (wmcb  at  first  brou^^  botLuir  .fir^int.tbe 
plains^  ipraduidly.reduoed  them  all  to  about  7*6%  nearif  the  «k6fifH. 
this  was  the.  true  temperature  of  the  air.  . 
.  It  is  gupecfiuous  to  mentioa  a  muUitade  of.  other  oases  difien* 
ing  hut  little  from  these.;  i^uchtM.a  passing  sboiverwhicfaioftuaea 
-%'tArifttion  in  the  theonnmeter  the  moment  it  toucbea  k  a  a  local 
fQg,  which  occasions,  in  the  particular  fiitmOJi^hera  ^ihe  imitnir 
mentsy  a  coolings  in  which  tile  rest  of  the  stBStumof  air  doeaawt 
partaka  s  the  iimuence  of  the  sua  whioh  xaiaea  th/s  tbsrmnmai* 
teras  the  intervention  of  clouds  which  makes  them  sink;  .all  tbn 
vajaationa .  which  originate  in  reverberations  oc  abdorptioM. :  of 
^eai^  or  in  currents  of  air  whioh  are  accidental  taod  of  Umitftd 
influjence ;  every  thii^  which  coospii^eA  to  alter  the  general  tei»- 
pcratui^  of  un&vourable  situationii>  such  aa  deep  vaUeya^  and 
eve^  eminences  above  which  greater  heigh ta  immedtateW  aafit 
I  bt^ve  said  enough  to  awaken  and  direct  the  attention  of  thilse 
who  wii^h,  and  know  how,  to  be  exact. .      /  .  .  .     .    •  ,^i 

.  £nob<aEe  the  considerations  whidi  must  guide  ua  in  vefenmoe 
to  the  thermometer  for  the  air*    We  have  just-  aeen  that  tha 
.  tibermometer  for  the  barometer  is  tbeobjept  of^eonaideratioQe 
very  different^  for  it,  the  temperature  of  the  ail  is  only  a  m^tMr 


^1^         '  Meiiurenkiiiqf^Helgksl^  (^^fU 

ef  secmdaiyiinpcntaQGew  It  is  alwayg  w«ll  {daeed'whte^v^tiie 
•baiometer  is  placed*  its  Variations  are  of  no  consequence/ pro- 
irided  the  temperature^  of  the  barometer  undergoes  the  same 
ehanm  ;  but  toia  accMtlaace  is  the  thing  of  which  wte  tnaat  be 
eaverol  to  aaaure  ourselves^  and  this  ia  the  diffieull  point.  It  ib 
irtfy  aeklMi  thnt  the  two  inatrumentSy  joined  to^etmr  aa  th^ 
nanidly  are^  'wiH  preserve  this  accordance  when  tie  temperature 
'imdeigaes  greiat  and  fireqnait  variations.  We  may  diminish  the 
HenaibiU^  of  'l^e  thermometer ;  but  in  thus  preventing  its  tndi^ 
nations  mm  outstripping  the  rapidity  of  the  changes  which  the 
temperature  of  the  barometer  undergoes^  we  must  take  care  not 
to>  approach  the  point  where/ on  the  other  hand;,  it  may  expe- 
lienoe  a  retardation ;  and  in  all  cases  there  is  a  wide  £eid  open 
to  doubt  and  conjecture. 

<  WesiMuld  commence  our  operations  by  disposing  the  inatru^ 
menta  in  a  oonvenient  mauner^  and  should  then  allow  them  time 
to  lose  the  heat  which  they  have  oontracted  in  carryiDg,  and  to 
Acquire,  each  in  its  proper  manner,  the  local  temperature.  This 
tiflie  ia  consideralUe  for  barometers  cased  in  wood,  which  become 
unequally  beated  in  the  hands,  or  on  the  bapks,  of  those  wh6 
-oany  AevL  The  heat  thus  acquired  never  distributes  itself  uni- 
formly, and  is  dissipated  with  extreme  slowness.  Often  an  hour 
does  not  auffice  to  oring  the  barometer  to  an  i^eement  with  the 
thermometer,  and  with  itself.  More  than  a  quarter  of  an  hour 
is  not  necessary  for  barometers  mounted  in  copper,  and  this  is 
one  reason  for  giving  them  the  preference. 

Tlie  time  thus  occupied,  however,  is  not  lost:  we  can  make 
trial  of  the  position:  it  may  not  always  be  suitable  for  the  baro- 
meter: if  it  be  too  much  exposed  to  wind,  we  can  seek  for  a 
Bhelten  At  the  summit  of  a  mountain,  a  strong  wind  has  other 
inconveniences  besides  that  of  agitating  the  instrument :  it  rises 
on  the  acclivity  against  which  it  directs  itself,  and  foraia  an 
ascending  current,  which  bears  up  the  column  of  aix,*  and 
depresses  that  of  the  mercury.  In  such  a  situation  the  thermos 
faeter  should  be  left;  but  the  barometer  should  be  removed 
from  this  part  of  the  acclivity,  and  if  the  summit  has  not  suffi- 
cient extent,  we  should  leave  it,  and  seek  for  a  calm  under  the 
shdter  of  the  opposite  side,  only  being  careful  to  allow  for  the 
<iuantity  of  our  descent:  then  we  shall  await  the  moment  of 
<>baervalion*  in  considering  the  changes  of  the  thermometers. 
We  shall  remark  attentively  how 'the  one  is  affected  in  the  fr^e 
air,  and  the  other  hi  the  mounting  in  which  it  is  inclosed ; « whe- 
ther they  undergo  considerable '  and  frequent  variations,  or 
whether  thcY  reduce  themselves  by  slow  degrees  to  a  stationary 
point.  In  this  last  case,  we  shall  have  no  occasion  to  doubt  the 
aueeesa  of  the  operation:  in  the  former,  we  shall  examine  the 
cauaes  of  the  variations :  we  shall  take  an  exact  account  <tf 
the  nature  and  influence  of  every  accndental  circumstonoK 
We  shall  repeat  this  examination  after  the  observiition  ia  order  to 


sM^^^^  thing. wbM^ we  hai^e  bean  able  toTtsoertpa.mtktlHi 
gi^^t^fc,«ertamtv.  during  the  short  periad  of  time  o£/«hMh.il 
Q^^9^i$i|;,the jmadle«  The  rub  foiritbe  n^fMa^uromeot  ofiheigbUr 
suppp^  that  we  koow  .with  ff^^t  fmmkm  ikQimtp^r^lbm^fii 
the^|iir,^ja>d  that  of  the  iaatrimeiit :  bolbh  these. tbm«r^iiA«0fe 
^SK^pYex,  1^  whea  Aey  disgui^  themse]m9^:  mM%  dwre$i  tbe» 
df  .,^eir  <U%uise0«  There  cure  tiiBe$  v^eu  thi^  ie ,  idAogtitheD 
iB|»0fii5Jhle;l)ut  it  i^  at  least  Bomething  to^  perceive  thifji  Aoii 
totl^iow  that  we  have  to  doubt  aa  observation,.  wDll  perfodned 
i^  Itself,  but  of  which  we  oannot  be  sure  that  we  have,  entirely 
aatisQed  some  of  the  fundamental  conditions.  ...  ^ '  .  ^ 
,Under  some  circumstances,  and  those  very  common^,  the Jpcak 
temperature  is  so  predominajat,  that  in  8|>ite.bf  all  Our.  Qase>.  it 
will  enter  all  our  estimates :  it  is  in  vam  to  guard,  agaiiisit  itj 
Afewirements  made  in  a  hot  season,  and  under  a  bUniiki&p  Mn, 
always  tend  to  err  in  excess ;  especially  if  the  .station  be  of^uob 
a  pature  as  to  multiply  the  reverberations  of  beat.  .  QntbenotheD 
hsifk'i,  they  will  err  in  defect  in  foggy  or  rajny  weatber^yespeeiiily^ 
if  ijUe  place  is  so  circumstanced  as  to  concentrate  the  .^oldi  Thtti 
erix^  proceeds  from  the  thermometers^  To  paint  out  its^corig^a  ist 
to  waxn  the  observe^  to  avoid,  if  he  can,  the  i3irciuhsiAoeeB> 
which  produce  it;  and  if  he  has  not  the  chc»ce,  to  silQ^  <ffMri 
thflir  influepj^e  in  the  opinion  he  form3  of  his  measurements.^    i/ 


i  * 


•        •     »- 


■■■>''■■■'        ■       "        »■       ■       ■     I    !■ -~.  .   y 

'                        *  ■              •                 '                                                    •  ■  *                1   •■    1  ■     '     'it 

I                            ♦        .  >  •        <            •   .                .  •     .           .        1  •    y     i    »     .  •«•  IJr 

'.  ^''                      '    Article*  JL  ••  «'■  ••    '"-■  **« 


A  Lisi  of  Substances  arranged  acceding  foth$ir  Thetm^^iieii^tTfe^ 

'  Rdahonsy  with  a  Description  qflfi^trumentsf^^athibtfing' 

) 'Rotation  by  Thermoelectricity,     By- the  R*'^*- J.  Cuttitning,* 

MAv  FtlS.  and  Professor  or  Chemistry  in  iht  UtA^etsitj  of 

I'Gambridfire.  '     ■  '  '"   •'♦•'"»*-j  -i.-.u 

>.  }  .       <To  theEditoar  of  the  Annah  df'Pkii^cphy.)      /     '     • « 

.Tm^:  following  tables  wiU,  I  hopey  be  intecesting  to'thottewhty  > 
hav^  r^fid  my  communication  to  you  in  Apol  last  /  The'fins^*^ 
co^tajn^lthe  thermoelectric  relations  of.  difiereot  substanoes^i 
witth  C4^^r  wir^a;.  the  second,  their,  relations  to  eaehothei^^ 
takm^.two  and  two  together,  each  substance  being .jHteitive  ^i^' 
aUbfk^wi  andDegative  to  all  above..  The  voltato  tetilts,  lind'^ 
thi^iord^r  of  conductors  of  electricity  and  heat,  are'addedy-' 
m^ely  toshow  that  the  tbermodeolrio  series  }^  nattcdordiMG^ 
witk^iltherofthem*    .  ...        j 

n^w  Serie^f  voi*.  VJ,  :  n  .  .         .  .  .•    n  .....  ,a  =A-.ii  >  /'' 


Electromagnetic  Relations  of  different  Substances  with  Copper 
Wires :  the  Magnitude  of  the  oubstance  examined  being  grater 

.  than  that  of  the  Copper  Wire^  exciting  those  marked  *,  nom 
of  which  exceeded  hcdf  a  Grain  in  Weight • 


PoetiTe  Seriflf. 

Negative  Series. 

Bismuth^ 

^Iridium  and  osmium. 

Mercury, 

B.hodium, 

Nickel, 

Gold, 

Platina, 

Zinc, 

Palladium, 

Arsenic, 

Cobalt,      , 

Iron, 

Silver, 

Antimony, 

1  bismuth  +  1  tin. 

Tin, 

Lead, 

1  zinc  +  1  tin, 

Copper, 

1  zinc  +  1  lead, 

Brass, 

4  zinc  +  1  antimony, 

Solder  (common). 

Printer's  type. 

Pewter, 

Fusible  metal. 

*1  nickel  +  1  iron, 

1  ditto  +  1  arsenic. 

4  tin  +  1  antimony. 

''^1  nickel  +  1  palladium. 

Galena. 

^1  nickel  +  2  platina. 

- 

fl  bismnth  +  1  zinc, 

- 

Sulphuret  of  antimony. 

Charcoal  <box  wood), 

• 

Plumbago, 

Thenno- 

Voltaic 

Conductors  of 

dectiics. 

series. 

Electnaty. 

Heat. 

Biflmnth 

A 

Mercury      > 
Nickel         S 
Flatina 

Charcoal 

Silver 

Silver 

Platina 

EST 

Gold 

PaUadiutn    . 

Gold 

Tin 

Cobalt 

Silver 

Gold 

Copper 

Silver                      Copper 
Tin                         LeS 

Zinc 
Tin 

Platma 
Iron 

licad 

Tin 

Platina 

Lead 

Rhodium 

Iron 

Palladium 

Brass 

Zinc 

Iron 

^r 

« 

Zinc 

. 

GhaMoal       > 

' 

Plumbago    S 

Iron             / 

Arsenic        > 

Antimony 

*|-  The  compound  of  bismuth  and  zinc,  itis^weU  known,  is  not  an  alloy,  yet  it  acted 
negatively  whether  the  heated  part  appeared  to  be  zinc  or  bismuth.  The  compound  ore 
of  iridium  and  osmium  was  from  Dr.  WoUiiston :  the  idlovs  of  nickel  from  Dr.  0»At^ 
foimed  b^  the  p«i  blowppe. 


.  Tke,  comli^ina^^ionof  jJatma  ;ancl  iron  is  very  ppv^erfiil/  ^dbas 
ihe  advantage  of  permitting  the  application;  of  great  heat*  Thajl; 
of  platina  and  silver  is  readily  applied  to  exnibit  the  interse 
experiment,  i.  e.  the  motion  of  the  thermoelectrics  on  the 
approach  of  a  magnet.  A  silver  wire  bent  into  the  form  A  is 
Qonnected  with  a  platina  wire  B  into  the  form  C  £  D  F,,  either 
by  soldering  or  by  fine  platina  wire ;  the  whole  is  suspended 
from  a  point  D.  On  heating  one  extremity  E^  and  applymscthe 
pole  of  a  magnet  to  F,  the  apparatus  revolves  from  left  to  right, 
or  vice  versa,  according  as  tne  pole  of  the  magnet  is  N  or  S. 
The  apparatus  I  have  used  for  the  purpose  weighs  nine  grains  : 
indeed  i  know  no  limit  to  its  minuteness. 


The  annexed  figure  represents  an  arrangement  for  producing 
a  perpetual  rotation,  by  means  of  platina  and  silver  wires  poised 
upon  a  magnet,  and  heated  by  a  spirit-lamp.    A  B  D  C  platina , 
wire ;  A  6  c  rfe/C,  silver  wire ;  c  N,  support  of*  the  wires ;  N  S, 
magnet;  L,  spirit-lamp. 

cL 


n2 
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'  "the  phitiua  trite  bein^  constderAHr  thicker  tban  fhdsiK^er^ 
the  part  A  B  will  balance  the  projeowi^  part  of  the  8ilT{<r*#ire 
3  ejC,  A  wire  is  attached  to  d  f  at  right  angleft  with  a  smail 
weight  to  counterbalance  B  D  C. 

r.  S.  The  electromagnetic  multiplier  mentioned  in  ycntttntM^ 
ber  for  inn^,  h,  I  perceive,  a  similar  instrament  to  ths^  whidh  I 
nsed  and  described  as  a  Galvanoscope  two  years  and  afaalf  siiiceii 
in  a  paper  pablished  in  our  Cambridge  Transactions^  Had  wift 
whicn  all  my  present  experiments  were  made. 

very  smcerely  yours, 

J.  CUMMIKG. 


Article  III. 

On  the  Classification  of  Poisons. 


[This  article  is  taken  from  a  work  lately  published  on  Medical 
Jurisprudence,  by  J.  A.  Paris,  MD.  FRS.  8cc.  and  J.  S.  M.  Fon- 
blanque,  Esq.  Barrister  at  taw.  It  would  not  be  consistent 
with  our  plan  to  enter  minutely  into  an  account  of  a  work  of  this 
nature,  it  contains,  however,  so  much  curious  matter  bon* 
nected  with  chemical  science,  on  the  subject  of  nuisances  and 
poisons,  that  we  intend,  in  a  future  number,  to  give  from  it,  iLnd 
other  sources,  a  general  and  comprehensive  view  of  the  methods 
of  examining  substances  suspected  to  contain  poison,  with 
observations  and  additional  experiments  on  the  subject.  In  the 
mean  time,  we  present  the  reader  with  the  classification  of 
poisons  adopted  by  the  above-mentioned  authors. — Edit,'] 

Poisonous  substances  have  b'feen  very  differently  arranged  by 
different  authors,  each  appearing  to  have  adopted  a  classification 
best  suited  to  promote  tne  particular  views  and  objects  of  his 
own  pursuit ;  thus,  the  botanist  and  chemist,  engaged  in  the 
examination  of  the  physical  characters  by  which  poisons  may 
be  individually  distinguished  and  identified,  have  very  judiciously 
erected  their  system  upon  the  basis  of  natural  history.  The 
pathologist,  whose  leading  object  is  the  investigation  of  the 
morbid  effects  which  follow  the  administration  of  these  agents, 
.  with  equal  propriety  and  justice,  prefers  a  classification  deduced 
from  a  generalization  of  the  symptoms  they  are  found  to  occa- 
sion; while  the  physiologist,  who  seeks  to  ascertain  through 
what  organs,  and  by  what  mechanism,  they  destroy  Ufe,  may  be 
reasonably  expected  to  arrange  the  different  poisons  under  divi- 
sions corresponding  with  the  results  of  so  interesting  an  inquiry. 

To  meet  the  comprehensive  views  of  the  forensic  toxicologist, 
an  arrangement  would  seem  to  be  required,  that  should  at  once 
embrace  the  several  objects  which  we  have  just  enumerated ; 


Sps  ti^e  data,  from  which  th^  propf  of  pokoniBi^  ^s  to  be  ii^ierre^^ 
jH'e^  as  we  have  often  stated,  highly  complicated  in  their  rela- 
tions. No  such  dassificatiou,  however^  can  be  accomf^isI^eG^ 
jptd  we.  are  therefcure  coippelled  to  select  one  wluch  m^y 
^pf^rqach  the  nearest  to  our  imaginary  fabric.  That  which  waa 
proposed  by  Fodere,  and  adppteo^  with  some  trivial  alteration  m 
Ithe  order  c^  succession  of  the  classes,  by  Orfila,  in  his  celebrate^ 
system  of  toxicology,  although  it  has  manv  defects  and  somp 
jerrors,  nevertheless  merits  the  preference  of  the  forensic  physi- 
cian |  its  ba^s.  is  strictly  pathological,  and  yet  it  distributes  th^ 
different  poisons,  with  some  few  and  unimportant  exceptions,  ifi 
an  order  corresponding  with  that  of  £heir  natural  history. 
.  The  first  two  classes,  for  instance,  present  us  with  substaE|C|e^ 
of  a  mineral  origin ;  the  third  and  fourth,  with  thos^  which  a|re 
prinoipally  of  a  vegetable  nature;  and  the  sixth,  witn  objects 
chiefly  belonging  to  the  animal  kingdom.  The  importance  cf. 
acknowledging  a  divisioni  which  has  a  reference  to  the  three 
great  kingdoms  of  Nature,  is  perhaps  greater  than  the  reader 
jpi^  anticipate ;  for  in  enumerating  the  various  experiments  Vo 
be  instituted  for  the  detection  of  poisons,  we  are,  by  such  an 
arrangement,  enabled  to  bring  together  a  connected  series  of 
processes,  nearly  allied  to,  intimately  connected  with,  and  in 
9ome  respectSi  mutually  dependant  upon  each  other. 

The  following  is  the  arrangement  of  Fod^re  as  modified  by 
Qrfila ;  viz.  CI.  1.  Corrosive,  or  Escharotic  poisons.  CI.  II,  As- 
tringent poisons.  CI.  III.  Acrid  or  Rubefacient  poisons* 
CU  iV.  Narcotic  or  Stupefying  poisons.  CI.  V.  Narotico- Acrid 
poisons,    And  Cl«  VL  septic  or  Putrefjring  poisons. 

Class  I.  CorrQ$ive  or  ^Ischaratic  Powoyw.— Such  as  corrodp 
and  bum  the  textures  to  which  they  are  applied.  When  intevr 
nally  administered,  they  give  origin  to  the  following  symptoms ; 
violent  pain,  accompanied  with  a  sense  of  heat  and  burning  in 
the  stomach,  and  throughout  the  whole  extent  of  the  alimentary 
c^al;  frequent  vomitings,  often  sanguineous,  and  alternating 
with,  bloody  diarrhoea,  with  or  without  tenesmus ;  the  pulse 
l\ard,  small,  frequent;  and  at  length  imperceptible  f  an  icy  co\d^ 
xiesi  of  the  body  ;  cold  sweats ;  a  great  anxiety  and  bppressioh 
at  the  prsBcordia;  and  hiccup.  Sometimes  the  heat  of  thjs  skin 
i&  ii^tense,  the  thirst  inextinguishable,  and  the  unhappy  patient 
i^  tonnented  with  By^uria  and  Ischuria,  violent  cramps  in  the 
e:^i^mitiQS,  and  horrid  convulsions,  which  are  relieved  on]y  by 
de^h*  Such  are  the  general  symptoms  by  which  this  Species 
of  p9iaoning  is  characterised  ;  the  rapidity  with  which  the  symp- 
to^  teiminate  their  coursi  will  depend  upon  the  violence  of 
the  dose,  and  the  particular  species  of  poison  which  has  prp'- 
du^d  them :  there  are,  moreover,  other  symptoms  which  will  be 
more  conveniently  described,  when  we  come  to  speak  of  the 
.effp^ts  of  corrosive  poisons  individually.     In  this  class  are 
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rai/ikod  th6  following  substances: — ^Metals. I.  Arsenic.  'l«  Ar- 
Ncaious  Acid,  or  White  Oxide  of  Arsenic.  2.  ArseniteS|  or 
Combinations  of  that  Acid  with  salifiable  Bases.  3.  Ar^enid 
Acid,  4,  Arseniates,  or  Combinations  of  the  preceding  Acid 
witli  die  Bases,  fi.  Sulphurets  of  Arsenic,  or  Orniment  at'd 
Itealgar.— It.  Mercury,  1.  Corrosive  Sublimate  of  Mercury; '6t 
Oxymurlate  of  Mercury.  2.  Red  Oxide  of  Mercury,  3'.  Red 
PracipitatOi  or  Nitric  Oxide  of  Mercury.  4.  Other  preparations 
of  Mercury, — III.  Antimony.  1.  Tartarized  Antimony,  or 
Tartar  Emetic.    2.  Oxide  of  Antimony.    3.  Antimonial  Win^. 

4.  Muriate  of  Antimony,  or  Butter  of  Antimony. — IV.  Copper. 
1.  Blue  Vitriol,  or  Sulpnate  of  Copper.  2.  Verdegris.  3.  Oxide 
of  Copper.  4.  Other  preparations  of  Copper. — ^V.  Tin.  1 .  Mu- 
riate of  Tin.— VI.  Zinc.    1 .  Sulphate  of  Zinc,  or  White  Vitriol. 

5.  Oxide  of  Zinc— VII.  Silver.  1.  Nitrate  of  Silver,  or  Lunar 
Caustic,«»TA«  Concentrated  Acids.  1 .  Sulphuric.  2.  Muriatid. 
8*  Nitric,  4.  Phosphoric,  8cc. — JFfo^  Liquids.  1.  Boiling  Water. 
8«  Melted  Lead, — The  Caii3/tc  Alkalies.  1.  Potass.  2.  Soda. 
9,  Ammonia.^ TA<?  Caustic  Alkaline  Earths.  1.  Lime.  2.  Ba- 
rvta«     3,  Muriate  and  Carbonate  of  Baryta.     Cantharides. 

Class  IL  AstriHgtHt  Poisons. — They  occasion  a  remarkable 
antji  MareWaling  ci^ixstriction  of  the  great  intestines,  especially 
th#  QoIc4>|  ao  as  to  resist  the  operation  of  the  most  poweriui 
calhaHic  r^mecUe^*  Violent  cbolics  ensue,  and  partial  paralysis'; 
iu  ih^  ettd  if  the  do»^  be  sufficiently  laxg^,  or  if  small  doses  have 
)>«W  tV^uent)^  ft^peated*  they  wiU  excite  inflammation  of  the 
aliiMenhury  caiMiU  but  it  is  not  aocceeded  by  that  disorganization 
yrhic)^  S^ucmlty  ckafacteris«is  the  cfMialioa  of  ikmsods  belong- 
W  to  tW  pi^'wios  ^Yi$ii>ii«  We  rank  under  the  piesent  class 
Munr  tW  )Mvpafativ>a»  oi"  W<U  via^  1.  Actuate  of  Lead,  or  Sugar 
<)4  ii^i  ^.  0\h)^  of  Le«d.  R^  Le«]»  Liliiaige;  3.  Various 
aalwruwi^  uv^M(v^iiatis>«i$^ 

t>Ma  II U  JlsYi<i  v^  Kii^/<Acar«t  lV«aMu;«— Tkese  poiscMis  are 
XnK^^iiH  ^y  iWit  pxvsi^^iu^  a«L  isicriid  U;$^e»  wcnre  or  less  pangent 
twanA  bi^W^x  ^  Wt)ua^  Weij:^^  aoKt  vx>tt$id«»ab£e  dnnMss  in  the 
W^MMlV  )m4  i^^NN^ ;  a^  %  vva;;$cuc<k><tK  ascr^  or  less  painful,  in 
tk#  %iKi^^K  As*^^  (Kj^iut^  anrv  '4Jebfr  a  $&v>ct  uxt^rval^  experienced 
ii^  ^  %|vMN^4k  sm^  W%^  %)^v^  ^m  v^tuKkty  fiA>ved  by 
SVyi^MML  xv'ANUl'^^ij^  )M)^  V^^^^^  ^^  ^bisu^  gci7ir;iiy»  vitk  the 
^Ni»M(  yiM^^U  st^'^tiw  V.H^^  ^^  ^  ^iiiuiimcuy  camt  kis  been 
sv*i^>^^vN  v^x*<^A*vv4.  A  tt^  W««i  atbfc.  ^a^acoKna  are  ob- 
5*.Viv Wx  %aiv{)t  umJ^v  vt;^  %  tv<5>h^  v^t'  ^  !n?mQa&  t^rstem,.  suck  as 
>v<^^vs.  JW^"^  ^i^fcs  ^)^'^wuK*ih$*tU85i&iiicx^  laocnous;  tespira- 
%(j^^  )(i^  vJk^^.  VW  WvxivHic;.  >^c'  ^f \i;ur*f>  \'OMs5tcm*<i  by  the 
>)^k^«^  vi'  vH,^  »4  »^W***K  ^vivv  v^  ^v^4.i:tf?$t  uiaiu^^i  rg-  tikose  pro- 
^vsi  >>  sV<^v^854W  ^^*»^ttt^v  Uk  tiijcV  5S4J5S.  >l.  Owiiu^  we  do  not 
iv^UW  W  4w^VMVy  ^^  tAviy  t^^ju^tti.  4  p^dti^C  iUwiifcv  between 
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t!l9  dteraUons  of  the  digestive  canal  produced  by  the  poisons  of 
these  two  classes,  when  introduced  into  the  stomach.'^'  The 
substances  included  under  this  class  belong,  for  the  most  part, 
to  the  tegetable  kingdom,  such  as  scammony,  camboge,  black 
and  white  hellebore,  bryony,  euphorbium,  seeds  of  the  ricinus, 
iatropa  curcas  (Indian  nut),  croton  tiglium,  squill,  aconite; 
&c:  Sic.  ^  .  • 

Class  IV.  Narcotic  or  Stupefying  Poisons. — ^Such  ad  occasioii 
stupor,  drowsiness,  paralysis,  or  apoplexy,  and  convulsions. 
They  do  not  produce  any  change  in  tne  structure  of  parts  to 
wixich  they  are  applied.  M.  Ornla  has  satisfactorily  ascertained 
that  no  alteration  can  be  discovered  on  dissection  m  the  digest- 
ive, canal  of  persons  who  have  swallowed  any  one  of  the  poison* 
bus  substances  of  this  class. 

Class  y .  NarcoticO'Acrid  Poisons. — ^This  division,  as  its  name 
implies,  is  intended  to  receive  such  substances  as  produce  the 
iimted  effects  of  those  belonging  to  the  two  preceding  classes; 
acting  for  instance  at  the  same  time,  as  narcotics  and  rubefa- 
cients. Amongst  the  articles  of  this  class,  the  following  may  be 
enumerated.  Belladonna,  stramonium,  tobacco,  foxglove,  hem- 
lock, nux  vomica,  camphor,  cocculus  indicus,  certain  mush- 
rooms, alcohol,  &c*  8cc. 

Class  VI.  Septic  and  Putrefying  Poisojis.'^'By  this  term  are 
^eluded  those  poisons  which,  according  to  Orfila,  ^  occasion  a 
general  debility,  dissolution  of  the  humours,  and  syncope,  but 
Tvhich  do  not,  in  general,  alter  the  intellectual  faculties. '  Th6 
articles  of  this  class  belong  almost  etrtirely  to  the  animal  king- 
dom, with  the  exception  perhaps  of  a  few  gaseous  compounds, 
and  the  spurred  rye,  or  ergot,  viz.  venomous  animals ;  animak 
whose  fluids  have  oeen  depraved  by  antecedent  disease  /  ike  poisoh 
qfflshes;  substances  in  a  state  of  putridity;  purred  rye,  of' 
ergot. 

Such  is  the  classification  which,  for  reasons  already  stated,  it 
is  our  intention  to  adopt  on  the  present  occasion.  We  shall, 
however,  in  an  additional  chapter,  under  the  title  of  "  Aerial 
Poisons,"  treat  of  those  substances  which  are  exclusively  capa- 
ble of  acting  upon  the  body  through  the  medium  of  the  atmo- 
sphere, or  which  require  to  be  in  a  state  of  vapour,  or  gas,  to 
ensure  their  operation. 

•  With  regard  to  the  classification  of  Foder6  and  Orfila,  we 
must  her0  observe,  that  we  follow  it  only  conventionally,  and 
that  while  we  acknowledge  it  as  being  very  convenient  for  the 
consideration  of  poisons,  in  reference  to  their  forensic  relations, 
yet  we  must  not  be  considered  as  insensible  to  its  many  defects 
and  fallacies.  In  the  first  place,  it  has  little  or  no  reference  to 
the  enlarged  views  of  the  modern  physiologist,  respecting  the 
'^  modus  operandi "  of  poisons  ;  nor  indeed  is  its  construction 
susceptible  of  such  modifications  and  improvements,  as  can 


«ver  render  its  degree  of  perfection  progressive  with  the  adt 
Yancement  of  science.  lit  the  next  place,  the  classes  are  in 
many  particulars  ill-defined,  and  indistinctly,  if  not  erroneouslyi 
dividba*  How  questionable^  f^^  instaiwe,  a?)e  ^e  bomuj^ief 
which  seporf^teporrosive  from  acrid  poisQQS  ?  .even  th#  respect- 
ive species  of  each  class  are,  in  many  instances,  less  alUed  to 
each  other  than  ihe  great  divisions  to  which  they  are  subordi- 
pate.  As  an  exemplification  of  this  fact  we  hav^  only  to  com- 
pare the  physiological  actions  of  arsenic  and  corrosive  subUp^ate; 
the.  former  of  ^se  substances  occasions  death  by  being 
absorbed,  and  thus  acting  as  a  vital  agent,  the  latter,  by  .iff 
local  action  as  a  caustic  on  the  textures  with  which  it  comes  in 
contact.  In  the  same  manner,  if  we  examine  the  individual 
mictions  of  the  different  species  composing  the  9I&S8  Pf  '^  Acrid '^ 
poisons,  we  shall  find  the  same  want  of  uniformity ;  thus  (he 
spurge«fiax,  and  the  iatropa  curcas,  act  by  occasioning  a  local 
inflammation,  while  the  hellebore,  being  rapidly  absorbed,  exerts 
a  fatal  action  on  the  nervous  system,  and  produces  onlf  a  very 
slight  inflammation*  ThQ  class  of  narcotic  poisons  is  fnore 
absolute  if^  its  definition^  and  more  uniforn^  ifi  its  physiological 
affinities,  and  therefore  less  objectionable,  than  the  divisions  to 
which  we  have  just  alluded;  but  the  propriety  of  the  teriQ 
^'  Narcotico-Aorid  "  may  be  very  reasonably  questioned ;  even 
Orfila  expresses  his  doubts  upon  the  subject,  '^  because  the 
narcotic  or  sedative  effects  only  follow  the  previous  excitementp'' 
Some  of  the  poisons,  under  this  last  mentioned  class,  are 
rapidly  absorbed,  and  act,  through  the  medium  of  the  circulation, 
on  the  nervous  system,  without  nroducing  any  locfd  inflamma- 
tion I  whilst  others,  again,  merely  act  upon  the  extremities  of 
the  nerves,  with  which  they  come  m  contact,  and  without  being 
absorbed,  occasion  death  by  a  species  of  sympathetic  actipin. 

These  few  objections,  and  many  more  might  be  adduced,  are 
auffident  to  demonstrate  the  imperfection  of  the  classification 
under  consideratiori,  and  which  would  render  it  wholly  ui^av^^^ 
able  to  the  pathologist  who  must  adopt  his  treatment  according 
to  the  physiological  action  of  each  poison.  The  author  has 
accordingly^  in  ms  '^  Pharmacologia,  ventured  to  propose  an 
arrangement,  in  conformity  with  such  views ;  and  the  following 
sketch  of  it  may  perhaps  form  a  useful  introduction  to  the  gene- 
ral observations  which  it  will  be  hereafter  necessary  to  offer  upon 
the  *'  modti$  operandi  *'  of  poisons. 


*  i ' 

ii  CtASSlFiqATlOK   O^  THB  piFFEB^NT  Mqd^S   BT  WhIcJ^ 
iPoiSONS   FKOPUCB   THEI|(  EfFECTS, 

1;  By  Mimg  ^hrougk  tie  Medium  ef  the  NetDes,  ielthaat  teb^ 
absorbed,  and  ^oithowt  exeiting  any  heal  I$^mmaticn4  <  '   * 

A.  £ty  which  tbe  functions  of  the  ^ervoua  pystem  su^f  ^u 

4estrQyedt  /'  i 

Acrid.  NttCDlSoObAcdd.  Mtttode^ 

Aconite.  Alcohol.  Essential  Oil  of  Almonds^t 

Jat|Y)pa  Cnrcas.     Oil  of  Tobacco.     Camphor .f 

Opiumft 


b.  Bf  rendering  the  heart  insensible  to  the  stinititns  of  thethMi^. 

Infusion  ctf  Tob(|ccOr  ..  .r 


Upas  AntiaK 


I 


II.  By  entering  the  Cireulatim,  and  acting  through  that  Medium, 
taiin  different  Degrees  of  Force,  on  the  Heart,  Brain,  and  AH- 
mentary  Canal. 

CofiOMTe,  Apci4.  . 

Arsenic.  HeUebate. 

Emetic  Tartar.  Savipie. 

.  Miuiate  of  Baryta.  Meadow  Sa^Tton. 

Sq^iilL 

Narcotic*  NarcotioaiAcHfl. 


•  } 


Opium. I  Deadly  Nightshade  .J 

Lettuce.       *  Hemlock, ' 

Henbane.  Camphor.t 

Prussic  Apid.  ^  Cocculua  Indicus. 


»•<•  't 


m.  By  a  local  Action  on  the  Mucous  Membrane  of  the  Stomach, 

exciting  a  high  Degree  of  Jnflammatioh. 

Acrid,' 

Corrosive  Sublimate.f  Bryony. 

Verdegris.  Elatenum^t 

Muriate  and  Colocynth.f 

Oxide  of  Tin.  Camboge, 

Sulphate  of  2Unc.  Enphorbium.     - 

Nitrate  of  Silver.  Hedge  Hyssop. 

Acids.  Crolon  Tiglium. 

Alkalies.  Banuncuh. 
Cantharides.f 

t  Thig  mark  denotes  that  the  subitance  agaiBtt  which  it  is  placed,  may  also  net  by 

tRi<mifl<»«  thai  diearticle  h«*  Al«ft  a  local  actkui. 


The  preceding  classification  of  poisons  ivill  not  only  furnish 
lihe  practitioner  with  Ja  general  theorem  for  the  administration  of 
antidotes,  but  it  will  suggest  the  different  modes  and  forms  of 
admimsttatiou  of  which  e^h  particular  substance  is  susceptible!; 
it  will) show,  that  .certain  poisooa  may  occasion  death  without 
coming  into  contact  with  any  part  of  the  alimentary  canal,  and 
that  others  will  produce  little  or  no  effect,  however  extensively 
they  may  be  applied  to  an  external  surface.  The  first  class  com- 
prehends suob^  poisons  as  operate;,  through  the  medium  of  the 
^ervesjr  upon  ^§  organs  immediately  subservient  to  life ;  in  the 
application  of  such  agents  it  is  obvious  that^  they  cannot  recjuire 
to  be  introduced  into  the  stomach,  they  may  convey  uieir 
destructive  influence  by  an  application  to  any  part  duly  supplied 
.twith  netves>  atid  whose  extremities  are  exposed  to  their  .action; 
although  at  the  same  time,  it  may  be  observed  that,  in  general, 
poisons  of  this  kind  act  most  powerfully  when  internally  adminis- 
tered, owing  to  the  extensive  sympathetic  relations  of  this 
central  organ  over  eveiy  function  of  the  living  body.  The  second 
<ela$ft 'Consists  of  poisons  that  are  incapable  of  prodttciiig  %9f 
.^flfoot^  except  through  the  medium  of  the  circulation ;  wheiice 
we  shall  be  enabled  to  explain  and  appreciate  the  various  cjirciim- 
stances  which  may  accelerate  or  retard  their  operation.  Poisons 
of  this  class  may  be  applied  externally  to  abraded  parts,  orevea 
to  surfaces  covered  with  cuticle,  provided  their  absorption  be 
promoted  by  friction ;  and  it  mav  be  here-  observed,  that  the 
lunction  of  absorption  is  not  perK)rmed*  with  the  same  force  isi 
every  tissue ;  as  a  general  proposition,  it  may  be  s^d  to  be  eaeiv 
getic  in  proportion  to  the  number  of  lymphatics  and  veins, 
although  the  late  experiments  of  M.  Majendie  have  shown  how 
greatly  it  is  influenced  by  the  state  of  the  circulation.  If  these 
poisons  be  administered  internally,  they  find  their  way  into  the 
circulating  current  either  through  the  branches  of  the  thoracic 
duct,  or  those  of  the  vena  portarum;  when,  as  if  by  a  species  of 
election,  each  substance  very  frequently  expends  its  venom  uppp 
«ome  one  particular  system  of  organs.  Many  of  the  substances 
arranged  under  this  second  division  have  morieover  a  local 
effbot  upon  the  structure  with  which  they  first  come  in  contact; 
it  is  thus  with  colocynth,  and  some  other  bodies  ;  while,  ^  on  the 
contrary,  several  of  those  poisons  which  are  distinguished  for 
'tikeit  local  ojction,  are  subsequently  absorbed,  and  are  thus,  us  it 
were,  enabled  to  ensure  their  work  of  destruction  by  a  doubly 
mode  of  operation.  We  shall  receive  ample  evidence  of  this 
truth,  as  we  proceed  in  the  history  of  particular  poisons.  The 
t^ird  class  comprii^es  such  agents  as  inflict  their  vengeance  upon 
tile  raucous  membrane  of  the  stomach,  by  actual  contact,  and 
destroy,  by  exciting  local  inflammation. 


S      »>  I 


Article  IV. 


A^tmlysis  pj:  Jftmes^s  Powder.  By  Richard  PhfliipeV FRS.  h.  &  fi. 

In  the  Annah  for  October,  1822  (New  Serie«),  I  gave  ^h 
analysis  of  the  pulvis  ahtimoioialis  of  the  London  Pharmacopoeia, 
l)y  which  it  appeared  that  this  medicine,  procured  from  *tw6 
respeictable  sources,  differed  very  littlei  in  composition.  The 
mean  of  the  two  results  showed  this  preparation  to  be  comr 
jposed  of  . 


♦  1   >*. 


Peroxide  of  antimony.  •«••  * ,  ^  ••»••• ,  36*5 , 
Phosphate  of  lime« •*«••«•••  63*5 

100*0        •  / 

Several  medical  friends  have  ^ince  inqtiired  of  me,  whethef  I 
had  made  any  experiments  upon  James's  powder,  ifhicb  bey^ 
been  shown  by  Dr«  Pearson  to  consist  of  4^xide  of  ftfitnnotty 
and  phosphate  of  lime.  In  answer  to  these  inqaiiies,  it 
mi^ht  have  appeared  sufficient  to  refer  to  Drs.  Peax»ou*s  «n«^ 
tvBis,  published  in  the  Philosophical  Transactions  for  k7£ft. 
In  the  course  of  30  years,  however,  chemical  resenrclk  hfus 
been  so  actively  pursued,  that  it  would  be  very  remarkiiblfe 
if  the  nature  of  the  oxides  of  antimony  was  not  better  understOflNi 
thim  when  Dr.  Pearson  performed  his  analysis*  Without,  bow^ 
^vier,  entertaining  any  suspicio^is  that  the  results  of  his  invest 
gation  were  incorrect,  it  appeared  to  me  to  be  a  suUeot  woflhy 
of  further  inquiry,  whether  the  antimony  ia  this  powder  is  in  the 
-satne  «tate  as  I  found  it  to  be  in  the  antimoniai  powder.  The 
nature  of  the  oxide  formed  no  part  of  Dr.  Pearsoa  s  inquiry,  ikox 
^as  the  difference  of  power  between  the  protoxide  and  peroxide 
'Of  antimony  so  well  understood  as  at  present. 

Having  procured  some  James's  powder,"*^  I  first  directed' 4my 
^tte^ition  to  the  effect  produced  by  boiling  it  in  distilled  water; 
my  treason  for  this  was  to  ascertain  whether  it  contained  any 
tartarized  antimony,  a  suspicion  of  which  was  entertained  by  thfi 
Itfte  Dr.  George  Fordyce. 

^The  water  in  which  the  powder  had  been  long  boiled .  was 
extremely  turbid,  and  remained  so  for  a  lonlg  time ;  mor  could4 
render  it  perfectly  clear  even  by  filtering  it  through  several  folds 
of  paper. 

t^    Off  adding  some  solution  of  sulphuretted  hydrogen  to  thefil- 

'tered  but  slightly  turbid  water,perceptible  traces  of  the  preseaoe 

of  oxide  of  antimony  were  indicated'  by  the  appeanoioe  of  the 

well-known  orange-coloured  precipitate;  the  effect  was,  how^ 

*  From  Messrs.  Newberry^  St.  PAul'«Chttxehi.yB|fl.'  , 


eyrer,  so  veiy  triflings  that  I  am  induced  to  attnbute  it  entirely 
to  the  oxide  of  antimony  suspended  in  the  water^  and  not  to  any 
which  it  held  in  solution.  To  another  portion  of  the  solution,  I 
added  nitrate  of  lead ;  it  waA  rendered  rather  more  turbid  by 
t|us  additiop^  but  not  in  a  greater  degree,  than  pn^ht  be  ex- 
ji^cted  to  aiisie  from  the  presence  of  phosphate  or  htaie,  whj^h 
IS  sufficiently  soluble  \n  water  to  be  detected  by  reagents. 
Had  tartarized  antimony  been  present  in  such  (quantity  as 
to  influence  the  ilati^re  of  the  preparation,  a  copious  prei6l- 
pitation  of  tartrate  of  lead  must  have  occurred,  instead  of  ttie 
illight  turbidness  described*  Judging  from  the  effects  which  I 
have  now  detailed,  T  am  certainly  of  opinion  that  James^4 
powder  does  not  contain  any  tartarized  antimony,  or  any  combi- 
nation of  it  which  18  soluble-  io  water. 

Fifty  grains  K>f  James's  powder  were  now  boiled  in  an  ounce 
of  muriatic  acid  diluted  with  an  equal  bulk  of  water,  and  the 
ebullition  was  continued  long  after  any  of  the  powder  appeared 
lo  .be  dissolired  by  the  acid*  It  was  evident  that  a  tery  large 
|)iOportioa  of  th#  powder  subjected  to  experiment  remained 
wwasolyed*  This  circumstance  perfectly  satisfied  me,  that 
j|ltho«gh  Jamts's  powder  ought  possibly  contain  some  protoxide 
qS  antimonv,  a  very  large  portion  was  evidently  peroxide.  I  may 
Jieme  rejQDiark,  that  the  degree  of  insolubility  of  this  or  any  powdej: 
<»ntaining  oxide  of  antimony,  fiirnishes  a  ready  mod^  of  ee^ti- 
•mMilig  ita  power  J  the  less  which  is  left  undissolved,  the  Qiore 
mDixm  th»  remedy ;  for»  excepting  under  peculiar  circumstances, 
peroxide  of  antimony  is  neaiiy  insoluble  in  muviatie  %cid ;  and 
when  it  bis  been  once  subjected  to  a  red  heat,  a  Tery  small 
^mmtity  escapes  such  a  degree  of  coheaioji  as  to  remaiii  soluble 
in  an  acid« 

Having  soliered  the  muriatic  solution  to  become  clear  by  sub- 
sidenoe^  I  poured  some  of  it  into  a  large  quantity  of  water ;  n^t 
tbirslil^test  precipitation  occurred :  it  wasi  therefore,  evident 
that  but  Uttle,  if  any,  oxide  of  antimony  had  been  taken  up  by  the 
nwiiolic  «cid^ 

Afltbe  excess  of  muriatic  acid  employed  was  considerable,.  I 
thou^hi  it  might  possibly  retain  the  oxide  in  solution  even  after 
dihition  with  water.  To  discover  whether  this  was  the  case^  I 
added  carbonate  of  soda  to  the  muriatic  solution  until  precipita- 
tion comaienced.  I  then  poured  it  into  a  solution  of  potash, 
taking  care  to  have  such  an  excess  of  the  alkali  as  would  imme- 
diately redissolve  any  oxide  of  antimony  which  might  be  at  first 
precipitated* 

In'  <^der  to  be  certain  that  any  oxide  of  antim(my  which  the 
muriaiUfii  aeid  had  dissolved  should  be  taken  up  by  the  potash, 
iha  blkfttine'Sohition,  containing  the  precipitated  phosphate  of 
lima,  waa  .boiled  fi^r  a  conBiderai)le  time .;  the  clear  solution  was 
poured  off,  and  saturated  with  acetic  acid,  by  which  a  very  small 
quantity  of  inrccipjtti^^  waa  obtainecl*     Wh^  this  had  been 
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washed/sbliiilon  of  snlt)bnretted  liydrog;eti  Wflis  kH^  to  it,  kUS 
pivt  slight  traces  of  £he  presence  of  o^^ide  of  antlmotiv :  it  ikok^ 
bowfeVer^  so  evidently  mixed  with  ffbme  impurity  thai  the  (^oIo!iu( 
y^tiB  readiah-brown  instead  of  bright-orange :  th6  qucititity  iv^ 
ako  so  extremely  small  that  it  would  hkve  been  nearly  inij^o^ftibftl'- 
to  liave  ascertained  Its  weight,  '[ 

[  I  may  here  observe,  that  it  is  scarcely  requisite  to  Md  th^ 
acetic  acid  in  such  proportion  only  as  shall  perfectly  saturate 
the  alkali  holding  the  oxide  of  antimony  in  solution,  for  acetid^ 
acid  appears  to  possess  very  litde  solvent  power  with  respect  to 
this  oxide :  for  when  muriate  of  atitimonyis  dropped  into  strong 
acetic  acid  precipitation  occurs  exactly  as  it  does  in  mere  i^hte^ 

The  white  residuum  insoluble  in  muriatic  acid  was  not^ 
washed:  after  being  dried  by  the  hes^t  of  a  spirit-lampi  it 
weighea  28  grains  ss  to  56  per  cent.  It  was  then  mixed  with 
carbonaceous  matter,  and  heated  slightly  to  redness ;  muriatio 
^cid  added  to  it  readily  gave  a  solution  without  th^  assistance  of 
h^at,  which  was  decomposed  by  water.^  It  is,  therefore,  evident,' 
tJiat'  the  insoluble  resiauum  was  peroxide  of  antimony,  which, 
by  treatment  with  carbonaceous  matter,  was  reduced  to  the  Bt^t6 
of  protoxide,  and  rendered  soluble  in  muriatic  acid. 

The  phosphate  of  lime  precipitated  from  the  muriatic  acid  by 
the  potash,  washed  and  dried,  weighed  2M  grs,  =  42'2  per 
cent. 

From  the  experiments  now  detailed,  it  appears  that  James'^ 
powder  is  a  mixture  of 

Peroxide  of  antimony.  ••*•••••••••«•  56*0 

Phosphate  of  lime. .  • «.••••  42*2 

Oxide  of  antimony,  impurity,  dnd  loss.  .1*8 

100-0    * 

upon  referring  to  Dr.  Pearson's  analysis,  it  will  be  observed, 
that  when  he  heated  50  grains  of  James's  do wder  with  muriatic 
acid,  only  14  grains  remained  undissolved  by  the  acid,  which  is 
precisely,  half  what  resulted  in  my  experiment.  This  .difference 
IS  the  more  remarkable,  because  my  statement  of  the  composi«- 
tion  of  this  powder  agrees  almost  precisely  with  that  given  by 
Dr.  Pearson,  viz. 

'  Oxide  of  antimony 57  ^ 

Phosphatie  of  lime .  •  •  • 4 43 

loo 

The  greater  solubility  of  the  oxide  of  antimony  stated  by 
Dr.  Pearson,  would  seem  to  render  it  probable  that  the  medicine 
in  question  was  originally  prepared  in  a  different  mode  from  thai 
now  adopted,  and  it  is  certainly  possible  that  it  may  have  fof- 
merly  contained  protoxide  of  antimony,  of  which  it  is  now  desti- 
tute. '  A9  how  prepared,  it  differs  from  the  pulVis  wtimonialis  of 


|i99  i^.B.^Piia$jp$  an  Jame^t\Pimfdm%  Vftitt( 

1^.  PlmmacopcBia  in  containing  about-  onci  half,  more  peroxtd^ 
of  aptimony ;  out  as  it  is  quej»doQabIe  whether  ph^spbat^  of 
lima  18  liot  aa  active  as  this  peroxide,  the  difference  of  composi^ 
^pni  Aough  great  in  figures,  can  be  but  little  in  fact*  When  I 
altude  to  the  composition  of  the  pal  vis  antiroonialisy  it  is  of 
«  course  to  be  understood  that  I  speak  of  the  result  of  my  own 
analysis ;  bat  I  ahaU  presently  adduce  authority  to  show,  that 
instead  of  being  merely  an  inert  preparation,  it  possesses  the 
greater  inconvenience  of  extreme  uncertainty. 

I  cannot  close  this  account  of  James's  powder  without  allud«- 
ing  to  some  remarks  which  Dn  Paris  has  made  in  the  last  edition 
ofms  Pharmacologia  (vol.  ii.  p.  357),  upon  my  analysis  of  the 
mlris  antimonialis ;  and  I  hope  the  reader  will  excuse  my  quot- 
ing the  observations  at  length. 

..  ^'  While  correcting  the  present  sheet  for  the  press,  a  paper 
iiaa  appeared  in  the  Annats  of  Philosophy  for  October,  1822^  by 
Mr.  Richard  Phillips,  of  too  important  a  character  to  be  passeql. 
over  without  notice,  as  not  only  raising  a  questipn  with  respect 
to  the  chemical  composition  of  this  powder,  but  with  regaiu  to 
its  medicinal  efficacy. 

''  In  consequence  of  the  antimonial  powder  having  proved 
inert  in  the  hands  of  Dr.  EUiotson,  although  exhibited  to  the 
amount  of  100  grains  for  a  dose,  Mr.  PhiUips  was  induced  to 
examine  more  particularly  into  the  nature  of  the  oxide  which 
enters  into  its  composition.  *  After  the  well  established  fact,* 
says  he,  '  that  peroxide  of  antimony  is  nearly  or  totally  inert,  it 
appears  to  me,  that  if  proof  could  be  obtained,  that  the  oxide  of 
antimony  is  in  this  state,  the  deficiency  of  power  in  the  pulvis 
antimoiiialis  would  be  accounted  for.  He  then  proceeds  to 
detail  his  experiments,  from  which  he  deduces  the  composition 
of  this  preparation  to  be  as  follows : 

Peroxide  of  antimony « •  35 

Phosphate  (rf*lime .  •  • •••••••«••  65 

"ioo 

which  exist  together  in  a  simple  state  of  mixture.  Until  the 
subject  be  elucidated  by  further  experiments,  it  will  be  difficult 
for  the  chemist  to  persuade  the  pnysician,  that  he  can  never 
have  derived  any  oenefit  from  the  exhibition  of  antimonial 
powder." 

For  additional  evidence  as  to  the  nature  of  this  preparation^  I 
beg  to  refer  Dr.  Paris  to  a  statement  respecting  it,  which  has 
been  made  by  Mr.  Brande,  and  which,  if  I  had  remembered, 
would  have  saved  me  the  trouble  of  an  analysis.  '^  In  examining/' 
says  Mr.  Brande,  '*  the  antimonial  powder  from  various  sources 
prepared  according  to  the  direction  of  the  Pharmacopcaia,  I 
nave  found  it  of  very  variable  composition ;  sometimes  it  con-* 
tains  peroxide  of  antimony  only ;  sometimes  there  is  a  propor* 
tion  of  protoxide^  and,  in  some  f^w  cases^  the  powder  has  con* 
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sisted  chiefly  of  bOne  earth*..  .T^ese  differ.ances^'fttG'9afevrdbIe  to 
the  mode  of  preparix^  it ;  but  in  almost  every  case^  ft  very  larga 

S proportion  of  the  proUKxide  ia  lodt  during  the  process;^  axid  i  have 
btttid  it  a  matter  of  great  difficulty  so  to  coiKiuct  it  as  to'obtaia 
Spn  ^e  lar^  aeale  an  uniform  product.    For  medical  use^  I 
ould  consider  emetic  tartar  as  the;  only' certain  and  necessary 
preparation  of  antimony*'''--(Manual,  vol.  ii.  p,  ISO.)  . '     * ' 

It  vrill  be  observed  that  without  recollecting  Mr*  Brande^tf 
recommendation  of  emetic  tartar  to  the  exclusion  of  all  other 
antimonials^  I  ventured  to  give  similar  advice ;  and  I  would 
cjonclttde  with  remarking,  that  if  it  be  possible  to  urge  satisifiictdiy 
reasons  against  a  preparatioBy  such  reasons  are  contained  in  the 
passage  1  have  quoted  from  Mr.  Brande.  It  shows  tjiat  pulvis 
antimonialis  may  consist  almost  entirely  of  phosphate  of  lime,  or 
that  it  may  be  a  mixture  of  phosphate  of  lime,  and  peroxide  or 

Jrotoxide  of  antimony ;  and  it  is  a  perfectly  well-established  fact^ 
^at  fifty  times  as  much  peroxide  of  antimony  may  be  {riven  as 
of  the  protoxide;  that  the  large  dose  is  inert,  the  smsdler  oiM^ 
may"  be  dangerous,  and  yet  to  this  uncertainty  is  the  physician 
exposed,  although  he  may  not  be  persuaded  that  **  he  can 
never  bare  derived  any  benefit  from  the  exhibiUoa  of  antimonial 
powder," 


Article  V. 


A  List  of  the  Plants  found  in  the  Neighbourhood  of  St.  Peters- 
burgh;  taken  from  the  Works  of  the  Petropolitan  Botanists. 
By  Mr.  J.  B.  Longmire, 


Cl.  I. — Orda  Monogynia. 
Hippuris  vulgaris. 

Ordo  Digynia. 

Callitriche  vema 

• —   eestivalis 

■  '     ■   "  '     autumnalis 

'» ■    intermedia. 

Ch.  II.— Or(io  Monogynia. 

Veronica  officinalis 
-^  serpilUfolia 
-^  vema 
— ^spuria 
-^  Beccabunga 
—  scuttellata 
— ^  Anagallis 
■—  Chamsedrys 
-*-  alpina 


^  ■■>■*« 

I  >  M  I'l  ■■! 


•*«*rfw 


Pinguicula  vulgaris 
Lycopus  europgeus* 

Ordo  Digynia, 
Anthoxanthum  ordoratum. 

Cl.  3.  Ordo  Monogynia. 

Valeriana  officinalis 
Iris  Pseud-acorus 
Scirpus  lacustrus 

palustris 

sylvestris 

Nardas  stricta 
Eriophorum  polystaochon 

•'" '  angustifolium 

. va^inatum 

■         ^Ipmmn*    . 


m  AU 

Ol^  Digifnia. 

iPhieum  praitense 

i—  arenarium 

Alopecuruft  pratensis   ^ 

-^— i- genicuiatUd 

Aira  csBspitosa 
f gro8ti»  rubra 

~ Spica  reiiti 

'^^ :-  c^palaris 

Aira  alpina 
Melica  nutans 

— I caerulea 

r — — ^  palustris 

T-^ nemoralis 

—  maritima. 

Ordo  Digynia* 

Poa  annua 
— ^  pratensk 
■■        trivialis 

■  compressa 
— —  aquatica 
Briza  media 
Dactylis  glomerata 
Cynosurus  cristatus 
Festuca  duriuscula 

■  fluitans 
"' ' ovina 


(if  the  PtMifMii 


[&Bf^ 


-  SecaUnuB 

-  moliis 

-  arvemis 

-  squarrosus 

-  Bterilis 


J  .squarrosus  var, 

Arundo  epigejos 

i^—  stricta 

■  Calamagrostis 

LoUttm  temulentum 
Avena  sativa 
Triticum'repens 

•  var,  aristatuiD. 

Ordo  Trigyma. 

Montia  fontana 
Tar.  humilis. 

Cjl*  4.  Ordo  Monogjfuia. 

Scabiosa  arvensis 
'■ Bpccist 


Oalium  spnriam 


panne 


I  ill 


I  sjp 


"^nalttstre 
-^  MoOogo 
boreal^ 


Plantago  major 
'    ■    ^        lanceolata 
"■  media 

Alcheiailla  Tulgaris. 

Ordo  Digfnia, 
Coscttta  europeea. 

Ordo  Tetragynia. 

Sagina  erecta 
Pdtamogetx^n  gramineum 
^u perfoliataiii. 

Ct.  6.  Ordo  Mtmogywia. 
Myosotis  Bcor^ioides  •/    - 


arvensis 


var.  prtecoK 


. 


Lythospermum  arvense 
Pulmonaria  officinalis 
Echium  vulgare 
Androsace  septentrionalis 
ConvolTuIus  arvensis 
Primula  farinosa 

'      veris  ^ 

Menyanthes  trifoliata 
Lysimachia  vulgaris 

thyrsiflora 

Hyoscamus  niger 
Polemonium  ceeruleum 
Rhamnus  Frangula 
Campanula  glomerata 
'  rotundifolia 

patttla 

— persicifolia. 

— ' Trachelium 

■  rapunculoides 

Solanum  Dulcamara 

; nigrum 

Lonicera  Xylostenm 
Ribes  nigrum 

Grosstdaria 

—  alpinum 
Viola  palustris 

ordontta 
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Viola  officiaaruiQ  .  ^   . 

—  pallida 

—  mirabilis 

canina 

var.  mont. 


tricolor 


var.  bicolor 


arvensis 


Impatieus  Noli  me  tangere, 

Ordo  Digynia. 

Chenopodium  album 
■         glaucum 

rubrum 

'  hybridurh 

.  urbicum 

viride 


Ulmus  campestris 
Gentiana  campestris. 
■  Centaureum 
■■  Amarella 

Pneumonanthe 

Conium  maculatum 
Heracleum  Sphondylium 
Selinum  palastre 
■■  sylvestre 

Cicuta  viro'sa  '    ' 

Angelica  sylvestris 
Cherophyllam  sylvestre     • 
iEthusa  cyiiapium 
Carum  caros 
Pimpinella  saxifraga   - 
Aegopodium  podagraria. 

Ordo  Trigynia* 

Alsinemedkt^ 
Viburnum  opulqs. 

Ordo  Tetrandria. 

Pamassia  palustris 

Eentagynia 
articum. 

Ordo  Polygnia. 
Myosurus  minimus. 

I 

r 

Cl.  6.  Ordo  Monogyhia* 

Juncus  arttcalatus 

bufoninus 

Utew  Series,  you  vi. 


Juncus  bulbosus  , 

■  cqi^glomeratus 

effu^iis     - 

filiformis  .-    ' 

pilosus 

campestris. 

Ordo  Trigyma* 

Rumex  Abetosella  , 

Acetosa  » 

crispuB 

—  mantimus 

■  acutuB 
Triglochin  palustre. 

Ordo  Polygma*, 
Alisma  Plantago. 

Cl,  7.  Ordo  Momgynia* 
Trientalis  europauu- 

Cl.  8.  Ordo  Mono^hta. 

Epilobium  mpntanum    -*...    \^ . 
■  var.  rubens 
'  palastre    v  .  ) 

an^ustifolium .         ^ 

Vaccinium  Vitis  idaea  -   ...    .  , 

Oxycoccos 

— —  uliginosum . ; 
MyrtiUus 


Erica  vulgaris 


var.'  alba. 


Ordo  Trigynia* 

Polygonum  viviparum 

amphibium 

Convolvulus.  .  V 


-  aviculare 

—  persicaria 


fydropiper. 


Ordo  Tetragynia, 

Adoxa  Moschatellina 
Paris  quadrifolia 
Elatine  Hydropiper. 

Cl.  10.  Ordo  Monogynia. 

Monotropa  Hypopithys 
Arbutus  Uva  ursi 
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Ledum  palustrd 
Andromeda  poljfolia 
— — —  caliGulata 
Pyrola   secunda 
■  rotmidifolia 

*— —  minor* 


Ordo  Digjfnia. 

Chrysosplenium  altemifolittm 
Gypsopkylla  mttndis 
Dianthus  deltoidea 
Scleranthus  annnus 
Cucubalus  Beheii« 

Ordo  Trigynia. 

Stellaria  gramitiea 

Dillettiana 

\ crassifolia 

'     *■■"■    nemorum 
— —  holoatea 
Arenaria  peploidea 

r—  rubra 

i^— -  trinervis. 

Or  Jo  Ptntagyrm. 

Sedum  acre 
Oxalis  Acetoi^ella 
Agrostema  Gythago 
Lychnis  diuma 
— — -  viscaria 


A  LUi  of  the  J^Umtifmmdin  the  [&s»« 

Ordo  Peniagyniu^ 
Spireea  Ulmaiia. 

Ordo  Polygma^ 

Rosa  canina 
Rubus  Chamsemoruil 

arcticus 

■    saxatilis 


veapertina 

— —  Ros  Cuculi 
Cerastium  Yulgatum 
Spergula  nodosa 
■  arvensifi. 

Cl.  11*  Ordo  Mimogynia. 

Azarum  evropseum 
LyUirum  Sahcaria. 

Ordo  Digynia, 
Agrimonia  Eupatroria. 

Ordo  Trigifttia. 

Euphorbia  escula 
helioscopia, 

Cl.  12.  Ordo  Mimof^nia* 
Prunus  Padus. 


Fragaria  vesca 
Potentilla  anserina 

norvegica 

— argedtda 

opaca 


Tormentitta  er^ta 
Camarum  paliistre  ~  J 
Gaum  urbanum 
-—  rivale. 

Cl.  13.  Ordo  Monogyniai 

Actaea  spicata 
Chehdonium  majun 
TiUa  europ^a. 

Ordo  Trigyma* 
Delphinium  Consolida. 

Ordo  Polygnia. 

Anemone  nemorosa 
■■         ranuncnioidea 

hepatica 

Thalictrum  aquilegifc^um 
-^flavum 

angustifoliom 

Ranunculus  reptans 

Fiammula 


<*a*M 


Ficaiia 


-  repent 

-  sceleratus 


auricomos 

• acriff 

polyanthemoa 

Caltha  palustris 
TroUius  europseus. 

Cl.  14.  Ordo  Gymnospermia. 

Mentha  arvensis 
Nepeta  cataria 
Glechoma  hedenoea 
Lamium  perfoMaiiim 


Lamium  jpnrpuremn 

album 

Galeopsis  Tetrahit 
■  Ladanum 

Clinopodium  vulgore 
Thymus  Acinos 

Serpyllum 


Pnmella  vulgaris 
Scutellaria  galericulata 
Origanum  Tul^are 
Stachys  sylvatica 

(arvensis)  palustris 

Leonurus  Cardiaca. 

Ordo  Angiospefmia^ 

Euphrasia  Odontides 

officinalis 

Rhinanthus  Crista  galli 
Antirrhinum  Linaria 
Pedicularis  palustris 
limosella  aquatica 
Melampyrum  nemorosuta 

— —  sylvaticum 

Scrophularia  liodosa 
linnaea  borealis^ 

Cl.  15;  Ordo  Siticulosa. 

Myagrum  sativuni 
Bunias  orientalis 
Subularia  aquatica 
Draba  muralia 
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Brassica  cam^tirili. 

Cl-  16.  Ordo  Pehandria.  / 
Crodium  cicutarium. 

Ordo  Decandrid. 
Geranium  pratense. 

Ordo  Polydndrid. 
Malva  rotundifolia. 

Cl.  17.  Ordo  HeMndria. 


verna 


Thlaspi  Bursa  pastoris 

i  arTensfe 

Lepidium  ruderale 
Alyssum  incanum. 

Ordo  Siliquom. 

Cardamine  pratensis 

amara 

Sisymbrium  Sophia 

^_!; amphibium 

Erysimum  Barbarea 

.  cheiranthQided 


var.  praecox 
officinale 


Arabis  thaliana 
Turritis  glabra 
Raphanus  Raphapisttum 


Corydalis  bulboda 
Fumaria  officinalis. 

Ordo  Octandria. 

Polygala  amarat 

deflot* 


yulgan»* 


•»   4     .  « 


Ordo  Decandrid. 

Orobus  yemus 
Lathyrus  pratensis 

: —  palustris 

- — '• syivestris 

Vicia  sepium 

Cracca  .   . 

monantha  .     . 

sativa 

-  sylvatica 
Ervum  hirsutum 
Trifolium  rubens 
■  repens 

. hybridum 

ajvense 

.  spadiceum 

■  agrarium 

>-  Melilotus  albiis* 

Cl.  18.  Ordo  Pofyandria.   * 

Hypericum  quadrangiilare 
•  perforatum. 

Cl.  19.  Or.  PolygamiaMqualis. 

Scorz6nera  nuniilid 

Sonchus  oleraceite  :  ' 

— sibericus    .v.  • 

Leontodon  taraxieum     - 

hispidum 

Hieracium  auratittactttu  •  .^  - 


o2 
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Hieraeiam  Aoncolft 
dubium 


A IM  o/the  Phmiif amid  m  the 


[SEPf. 


-(PiloBclla)umbelatum 

-  pilosella 

-  paludosum 
cymosum 


Crepis  tectorum 
Lapsana  commanis 
HypochcBris  radicata 
Serratula  arvensis 
Cnicui  lanceolatus « 
Carlina  vulgaris 
Bidena  tripartita 

■  cemua. 

Ordo  Pofygamia  Superflua. 

Artemisia  vulgaris 

■  campestris 
Onaphalium  uuginosum 
'■  montaQum 

■  dioicum  mas 

■  feemina 

Tanaoetum  vulgare 
Erigenm  acre 
Tuasilago  Farfara 
Saneoio  vulgaris 

'  paludosus 
Solidaffo  Viiga-aurea 
luula  dyseiiterica 

duyaanthemumLeucanthemum 
Matricaria  ChamomiUa 

Atttheuus  arvensis 
tinctoria 
AdiittM  MiUelblium 
^— —  Plarmica* 

CNHaniMJaMii 

■  CvaiK^ 

rrr — «^fy«i^ 


Ordo  Monogynia^' 

Serapias  rubra 
Satyrium  viride. 

Cl.  21.  Ordo  Diandria. 

Lemna  polyrrhyza 

minor 

trisulca. 


:i 


Ordo  Triandria, 

Carex  filiformis 

—  riparia 
hirta 

—  dobularis 

—  leevis 

—  muricata 

—  eloD^ta 

—  vulpma 

—  arenaria 
anicea 
iava 

■  limo&a 
■  caespitosa. 

Ordo  Tttrandria. 

Alnus  incaDa 

Urtica  dioica 

'    urens, 

Ordo  Pofyandritu 

Coiylus  AveUana 
Betttlaalba. 

Orio  Momadefykia. 
Pioos  sylvestiis* 

Cu  as.  Ordo  Di^mdrta. 

SaKxaaita 

amjgdaKna 

iDrabacea 

pwiMinea 


MitaiNina 
WnasflttgidSta 


aKMi 


i 


Hxnicm 


J823J       *   .   Neigkbmtrhood 
Ordo  Octandtia. 

Humulus  lupulua 
Populus  tremula. 

Ordo  Enneandria. 

Hydrocharis  Morsus  ranas 
Mercurialis  perennis. 

Cl,  23,  Ordo  Monoecia. 

Holcus  odoratus 
A  triplex  hortensis. 

Cl.  24,  Ordo  Filicis. 

Equisetum  arvense 

I)alu8tre 
imosum 
— byemale 


'  sylvaticum 

Polypodium  Pfasegapteris 

• ■  Dryopteris 

'  -  ri^dum 
Filix  fasmina 


Pteris  aquilina 
Osmunda  Lunaria* 

Ordo  Musci. 

Sphagnum  palustre 

;■ •  var.  rubens 

Poly  trichum  j  aniperinum 

— _ commane 

Maium  scoparium 
-■  hygrometricum 

-  heteromallum 

peUacidam 

; —  cuspidatum 

Bryum  yiridulum 
Hypnum  serpens 

' filifolium 

filicinum 

dendroides 

-  '    '  capressi-forme 
■  complanatun^ 

proliferum 

• sericeum 


repens 

Orthotrichum  commune* 

Ordo  Hepatica. 
Marchantia  polymorpha 


of  St  Bstmburgh. 

Riccia  crystallina 
Conferva  reticularis 

'  rivularis 

Jungermannia  ciliata. 

Ordo  Lichenis. 

Pulveraria  chlorina 
Lepraria  incana 
Opegrapha  atra 

^-; ; —  obscura 

Lichen  islandicus 

: —  tenuissimus 

'    physodes 

Sarietinus 
eformis 
■  caninus 
■  farinaceus 

'■  caperatus 

hirtus 

apthosus 

atratus 

— —  cornutus 

digitatus 

paschalis 

cocciferus 

pyxidatus 

'         rangiferinus 
'  olivaceus. 

Ordo  FuHgu 
Boletus  versicolor 
■'  ■  ■  cinnamomasos 

fumosus 

perennis . 

Telephora  hirsuta 

terrestris 

M erisma  foetidum 
Clavaria  abietiha 
Peziza  abietina 
^cidium  cornutum 

Ranunculi 

'         Ribesi  um 

■        ConvallarisB 

Uredo  Salicis 

Alchemillaa 

Xyloma  salicinum 
Spheeria  ar^Uacea 
Tuberculana  vulgaris 
Rhizomorpha  subcorticalis* 
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'   Article  VI. 

On  the  Existence  of  Chrome  in  the  Ore  of  Platina. 
(To  the  Editor  of  the  Annah  of  Phihsophy,) 

SIR, 

The  chemical  history  of  platina  must  be  considered  to  be  as 
yet  by  no  means  complete.  The  last  statement,  with  respect  to 
the  composition  of  its  oxide^  with  which  I  am  acquaintedi  is 
that  of  Mr.  Cooper  in  No.  6,  of  the  Royal  Institution  Journal^ 
which  differs  widely  from  the  statement  of  Berzelius.  This  has 
again  been  controverted,  in  a  paper  inserted  in  the  Annals  for 
November,  1821,  the  writer  of  which  asserts,  that  the  black  pow- 
der, called  oxide  by  Mr.  Gooper,  is  in  fact  in  the  metallic  state. 
This  is  a  subject  deserving  of  further  investigation ;  '^  I  am,  there- 
fore, desirous  of  learning  (and,  perhaps,  some  of  your  corres* 
i>ondents  would  inform  me),  whether  the  experiments  of  Berze- 
ius  are  detailed  in  any  English  work  ?  But  the  point  to  which  I 
now  wish  to  call  your  attention,  is  the  existence  of  chrome  in  the 
ore  of  platina,  a  fact  originally  pointed  out  by  VauqueUn,  but 
upon  which  Tennant,  by  stating  that  he  was  unable  to  discover 
any,  has  thrown  some  doubt.  An  experiment  which  I  bate 
lately  made  completely  verifies  VauqueUn's  statement,  and  at 
the  same  time  seems  to  point  out  the  reason  why  Tennant 
obtained  no  chrome,  viz.  that  he  operated  only  on  the  pick^ 
metallic  grains  of  platina  ;  while  Vauquelin  probably  employed 
the  crude  ore,  containing  a  quantity  of  black  irony  sanely  in 
which  the  chrome  is  found. 

In  order  to  detect  the  presence  of  chrome,  it  is  sufficient  to 
separate  the  black  sand  by  means  of  the  magnet,  and  to  expoae 
it  to  a  strong  heat  with  carbonate  of  potash :  chromate  of  potaah 
is  found  in  t&o  crucible.  To  prove  its  nature,  it  was  dissolved, 
neutralized,  and  tested  with  acetate  of  lead,  -when  a  yellew  pre- 
cipitate fell  down  :  this  precipitate  being  treated  with  muriatic 
acid,  was  resolved  into  a  white  salt  and  an  orange  liquid,  whjeh, 
after  some  boiling,  turned  green.  Another  portion  of  the  preci- 
pitate, being  properly  fluxed,  and  exposed  to  a  duU  red  heat, 
irielded  the  peculiar  orange<-enamel  characteristic  of  chromate  of 
ead :  no  doubt,  therefore,  could  remain  as  to  the  nature  of  the 
substance.    I  am.  Sir,  your  most  obedient  servant,         C*  C. 


*  ltet«i«p«iledMr.  Ooopw^protaM,  whkii  k to prcdpitalt  pbuiiui  by  utnieof 
nereaiT,  and  toespd  tlie  filoiiiel  bylmt ;  lint  m  oodde of  pUdna  is  decomposable  ata 
heat  bdow  tedness,  I  ooDsider  it  impossiUe  to  stop  tibe  beat  at  the  exact  point,  when  aU 
the  nieicaiial  sah  is  expelled,  and  all  die  oxygen  of  the  jlatiBa  ictan^d,  and,  tfietdhme, 
tfwt  te  IMtMl  6W  sfM  M  Bitiificloiy  iwultB. 
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Article  VII. 

Astrcfiomical  Observations^  1823. 
By  Col.  Beaufoy,  FRS, 

Bushey  Heathy  near  Stanmore. 

Latitade  51o  31'  44*3^  North.    Longitude  West  in  time  1'  20'9S^ 


Alie.  ••  fmammn  at  Jn|iiter'B  foeoiid  C  15k  95'  8\»  Mean  Time  ft  SMiejr. 

lateOit , «••«.•  4  1$    96   5$  Mean  Time  «t  GhrecDiricIu 

Article  VIII, 

Essays  on  the  Construction  of  Sea  Harbours. 
By  Mr.  J.  B.  Longmir^. 

iConoMedfrom  p.  15.) 
filH,  J^»;^  18,  1823. 

With  regard  to  the  right  direction  of  the  piers,  30  as  to  throw 
the  most  of  the  surf  to  the  shore,  and  aa  little  as  possible  tow^rd^ 
the  mouth  of  a  harbour ;  it  is  necessaiy  first  to  ascertain  the 
direction  of  all  gales,  that  raise  heavy  surves  at  that  plsu^e.  Land 
gales  at  a  harbour  axe  harmless  in  this  respect;  and  so  m 
general  are  all  gales  making  less  angles  with  the  main  shor« 
than  15^ ;  so  that  all  dangerous  gales  as  to  surf,  lie  in  about 
160^  direcdy  in  front  of  the  harbour.  But  some  situations  hare 
not  more  than  130^  of  strong  surf,  and  the  mo9t  leeward  of  9|icl| 
surf,  at  the  mouth  of  a  harbour  facing  the  calmest  quarter,  VMifjm 
an  angle  of  45^  with  the  msun  shoie* 

Oertatn  considerations  have  almost 
universally  prevailed  in  forming  har- 
bours. A  sheltered  situation  has  l>een 
selected,  either  in  a  creek,  or  near  a 
part  of  the  main  shore  that  projects 
mto  the  sea.  The  mouth  faces  that 
side  which  is  the  least  disturbed  by 
sea  gales.  The  saoiie  pbm,  or  at  least  the  same  priaciplep  has 
been  adopted  as  to  the  piers ;  if  in  a  creek,  the  main  pier,  a^ 
fig.  4,  begins  at  the  abrupt  side,  and  extends  either  in  a 
line  parallel  to  the  main  shore,  or  inclines  a  litfle  inwards.  This 
pier  has  the  best  direction  ibr  quieting  the  interior  water,  and 
preventing  the  surf  from*  disturbing  the  entrance^  both  being 
taken  equally  into  poasider^on.    Siit  oae  pier  alone  pjb^d  ia 
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any  cUrection*can  neither  sufficiently  still  tl^e  interior  water,  nor 
prevent  the  surf  from  accuqiulating  at  the  entrance.  For  the 
completion  of  the  former  purpose,  a  secondary  pier,  b,  is  built, 
nearly  at  right  angles  to  the  main  pier,  extending  to  the  shore 
from  such  a  distance  within  the  head  of  the  main  pier,  and  leavr 
ing  an  opening  for  the  entrance  of  such  a  length,  that-  the  line 
hab  o{  the  most  leeward  heavy  surf,  points  to  the  outside  of  the 
secondaiy  pier's  head.  These  are  the  inclosing  piers,  and  others 
for  moormg  vessels.  Sec-  may  be  built  in  the  basm  thus  rendered 
smooth. 

To  relieve  the  main  pier  from  as  much  of  the  surf  as  possible, 
when  the  abrupt  side  extends  further  into  the  sea,  a  small  cover- 
ing pier,  e,  juts  out  from  the  extreme  point  of  the  land  so  far 
that  a  line,  e  d,  drawn  from  its  sea-end  to  the  head  of  the  main 

Sier,  makes  an  angle  of  45^  with  the  direction  of  the  last  pier, 
lore  than  this,  the  main  pier  cannot  be  covered,  without  inter- 
fering too  much  with  the  lines  of  approach  ;  but  it  keeps  back 
the  surves  striking  under  angles  oi  15^  to  45^,  which,  when 
strong,  are  the  most  dangerous  surves. 

Every  surf  acting  against  the  secondary  pier  rebounds  to  the 
shore,  so  that  a  covering  pier  is  not  wanted  to  protect  the 
entrance  from  its  reverberated  water.  But  heavy  surves  on  a 
long  range  of  lee-shore  force  a  strong  lateral  agitation  into  the 
harbour.  This  can  be  considerably  weakened  by  a  very  small 
pier,  c,  placed  at  such  a  distance  from  the  secondary  pier,  that  its 
sea-end  shall  not  reach  the  line  e  d,  when  continued  to  the 
shore.  This  pier  also  lessens  the  quantity  of  surf  in  the  space 
between  it  and  the  secondary  pier,  b,  and  so  secures  a  safer 
retreat  than  the  exposed  shore,  to  vessels  failing  to  enter  the 
harbour.  But  a  greater  length  of  smooth  shore  is  very  desirar 
ble,  as  in  particular  gales  vessels  are  sometimes  driven  past  the 
pier,  c.  Hence  also  harbours  ^rradually  extended  have  obtaiued 
additional  works,  -  which  make  the  inclosed  lee-shore  .  aod 
entrance  more  or  less  similar  to  those  represented  by  fig.  4,  when 
the  dotted  pier,  e,  is  added.  In  this  state,  vessels  can  take 
shelter  withm  either  head ;  but  if  driven  too  far  in,  they .  can 
reach  the  moorings  on  the  innerside  of  the  piers,  or  retire  .to  the 
shore,  which  is  much  smoother  than  the  exterior  shore. 

In  situations  where  the  main  pier  begins  at  the.  extreme  point 
of  the  abrupt  side  of  a  creek,  or  extends  further  into  the  sea;  or 
where  it  commences  from  a  straight  part  of 
the  main  shore,  stretches  directly  into  the 
^ea,and  then  turns  to  be  parallel  to  the  shore  ; 
a  covering  pier  would  be  too  expensive ;  and  f  r  pig.  6. 

to  prevent  the  reflected  surf  from  accumulat- 
ing too  much  at  the  sea  end,  the  main  pier, 
as  in  fig.  5,  is  built  in  parts  not  exceeding  100 
yards  ea<?h,  having  angles  of  26^  to  30°,  with 
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one  jlnother;  and  turning  round  bow-wise^  Rometimes  T^ith  a 
h^ad  under  a  less  angle.  Much  of  the  surf  rebounding  from  one 
part,  does  not  pass  along  the  others ;  and  what  reaches  the  head 
18  considerably  less  than  would  pass  to  it,  if  the  pier  was  built  ih 
a  straight  Une. 

'    But  one  long  main  pier  to  form  a  Fig.  6. 

harbour  of  the  first  kmd,  is  not  so 
complete  as  two  main  piers  having 
an  entrance  between  tnem,  as  in 
fig.  6.  This  certainly  may  be  consi- 
dered' as  two  harbours  facing  each  ..__ 
other,  and  rejecting  the  surf,  but  per- 
mitting it  to  pass  into  the  space  between  them.  It  has  a  perfect 
entrance,  as  is  shown  in  the  first  essay ;  but  the  other  has  not, 
havin?  an  open  side  to  the  lee-shore,  and  its  entrance  is  less 
disturbed  by  the  surf  than  the  head  of  the  long  main  pier. 


Article  IX, 

Experhnents  for  ascertaining  the  Velocity  of  Sounds  at  Madras  in 
the  East  Indies.    By  John  Goldingham,  Esq.  FRS.* 

Between  the  years  1793  and  1796  a  considerable  number 
of  observations  were  taken  by  myself,  and  under  my  superinten- 
dence, at  the  Observatory  at  Madras,  with  the  view  of  ascertain- 
ing the  velocity  of  souna.  Not  having  the  exact  distances  of 
the  guns  from  the  station  when  I  returned  to  England,  I  wrote 
for  further  information  upon  the  subject^which  I  had  not 
obtained  when  I  quitted  Europe  again.  I  therefore  did  not 
bring  these  experiments  forward  at  the  time;  and  having  a 
more  elevated  station  to  observe  from,  by  the  erection  of  a  new 
building,  and  the  advantage  of  corroborating  distances,  by  the 
trigonometrical  survey  carrying  on  under  the  superintendence 
of  Col.  Lambton,  I  entered  upon  the  course  of  experiments  about 
to  be  detailed.  The  former  experiments  (those  of  1793  and 
1796)  were  made  with  Arnold's  cnronometers,  as  were  these  now 
given.  In  examining  works  obtained  from  libraries  here,  since 
1  closed  these  experiments,  for  information  relative  to  the  results 
of  like  experiments  by  other  observers,  I  found  a  letter  from 
Col.  Beaufoy,  in  the  Annals  of  Philosophy y  addressed  a  few 
years  ago  to  Dr.  Thomson ;  and  re(5ommending  to  be  done  in 
England,  what,  in  all  the  essential  points,  has  been  performed 
here,  as  vrill  appear  by  the  following  extract : 

"  It  has  frequently  excited  my  surprise,  as  well  as  regret,  and 
iQ  which  I  am  no  wise  singular,  that  us^  has  not  been  made  of 

*  AlMtractea  from  the  Phil.  Tiani.  for  1823,  Part  I. 
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the  admimble  Trigonometrical  Surrey,  begun  by  the  hite  Gen« 
Roy,  and  continued  with  lo  much  ability  and  attention  by  Gol. 
Mudge  and  Prof.  Dalby,  to  make  experiments  on  the  velocity  of 
sound;  and  however  experiments  of  this  kind  may  hare  been 
neglected,  it  is  hoped  that  the  present  Master  General  of  the 
Ordnance>  a  near  relation  of  the  late  scientific  Capt*  Phipps 
(afterwards  Lord  Mulgrave)  will,  for  the  purpose  of  perfecting  a 
branch  of  science,  no  less  curious  than  useful,  order  a  series  of 
experiments  of  this  nature  to  be  undertaken,  not  only  in  the 
inland  parts  of  the  kingdom^  but  also  on  different  parts  of  the 
Coast.  He  then  mentions  that  the  experiments  should  be 
made  under  different  circumstances  of  the  wind  and  wea- 
ther, and  at  different  times  of  the  24  hoars,  and  proceeds  to 
enumemte  the  stations  where  the  experiments  should  be  made. 
He  recommends  that  pocket  chronometers  should  be  used, 
^  which,  generallr,  making  five  beats  in  two  seconds,  the  velo* 
city  of  sound  could  be  determined  to  the  fraction  of  a  second ; ' 
and  concludes  by  saying,  ^  he  has  no  doubt  scientific  foreigners 
would  assist  our  countrymen  in  finding  the  time  sound  is  travel- 
ling across  that  part  of  the  Channel,  where  the  shores  are  visible 
from  ^ach  other."* 

At  Fort  8t.  George  (Madras)  a  morning  and  an  evening  gipt 
are  fired  from  the  ramparts,  as  is  customary  in  fortified  juaces, 
the  former  at  day  light,  and  the  latter  at  ei^ht  o'clock  in  the 
evening.  At  SL  Thomas's  Mount,  the  artillery  cantonment, 
morning  and  evening  guns  are  also  fired,  one  at  day  light,  and 
the  other  at  sun  set.  The  Madras  Observatory,  in  latitude 
13^  4^  8^^  north,  is  situated  between  these ;  the  distance  of  it 
fipom  the  Fort,  about  half  its  distance  from  the  Mount,  the  Fort 
being  to  the  NE  of  the  Observatory,  and  tlie  Mount  to  the 
SW.  In  former  years,  as  I  have  mentioned  before,  experiments 
were  made  by  me  for  ascertaining  the  velocity  of  sound,  but  were 
not  brought  forward.    And  a  new  building,t  elevated  so  as  to 

S*ve  a  commanding  view  of  the  country,  particularly  of  the 
[ount  j:  and  Fort,§  having  been  erected,  I  commenced  a  new 
aeries  with  the  mornine  and  evening  guns  of  both  jdaces.  The 
experiments  with  the  Mount  gun,  it  will  be  seen,  comprise  an 
interval,  which  embraces  all  the  varieties  of  the  wind  and  weather 
during  the  revolution  of  the  sun ;  the  interval  with  the  Fort  gun 
is  less,  in  coaseauence  of  the  morning  and  evening  guns  having 
been  fired  from  difierent  parts  of  the  ramparts,  after  the  date  at 
which  the  Fort  experiments  close*  All  the  experiments  were 
made  with  chronometers,  which  had  100  beats  in  40  seconds, 
sometimes  by  three  observers,  myself  and  two  of  the  Observa- 
tory Bramin  assistants,  but  generally  by  two:  the  observers 

•  Anmlty  O.  $.  iv.  93S. 

ainct  line  4d00  yuds, . 

i  Hie  Mount  gun  ksboiit  190  ftd  Above  the  kfd  of  die  «es. 
§  Tlw  Foct  gim  b  iibovt  30  ftd  abwt  te  lord  oTte  aes. 


' 
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having  repaired  to  the  station  ^  the  top  ef  the  Ohs^d^atory 
building,  a  little  before  the  expected  time,  and  eaoh  holding  1m 
chronometer  so  that  he  could  distinQtW  he&f  the  beats,  began  to 
count  the  instant  he  saw  the  flash,  and  continued  counting  until 
he  heard  the  report ;  the  number  of  beats  between  the  flash  and 
report  was  then  immediately  put  down  upon  a  sUp  of  paper,  hy 
each  observer,  without  oommunioation  with  the  others,  and  the 
papers  delivered  to  me  for  their  contents  to  be  registered ;  the 
height  of  the  thermometer,  barometer,  and  hygrometer,  with  the 
direction  of  the  wind  and  state  of  the  weather,  were  also  observed 
at  the  time,  and  registered ;  and  in  this  manner  the  whole  of  the 
experiments  were  made.  The  situations  of  the  guns  with  respect 
to  the  station  from  which  the  observations  were  taken,  was  very 
favourable,  being  in  the  direction,  one  of  N£,  and  the  other  of 
the  SW  monsoons — ^with  the  southerly  wind  and  sea  breeae 
(both  which  prevail  at  certain  seasons  of  the  year)^  blowing 
between  the  two.  The  guns  used  were  24  pounders,  charged 
with  8  lbs.  of  powder,  and  both  pointed,  not  exactly  towards  the 
station,  but  in  a  direction  not  far  from  it. 

The  distances  were  ascertained  with  great  care;  first,  by  a 
survey  made  for  the  purpose,  a  base  having  been  measured,  and 
the  angles  taken  with  a  grand  circular  instrument)  similar  to  that 
used  on  the  trigonometrical  surveys.*  Secondly,  by  using  two 
or  three  of  Col.  Lambton's  distances  and  bearings  found  by  the 
trigonometrical  survey. 

The  results  were  thus  deduced,  and  verified  indifferent  ways; 
and  I  have  reason  to  think  that  the  distances  of  the  guns  from 
the  Observatory  station  are  very  accurately  given.  The  mean 
of  twelve  results  made  the  distance  of  the  Mount  gun  from  the 
station  29647  feet ;  and  the  mean  of  six  results  gave  the  distance 
of  the  Fort  gun  from  the  station  1 3932*3  feet. 

We  see,  as  I  before  remarked,  that  the  distance  of  one  gun 
from  the  station  is  nearly  double  that  of  the  other,  and  this  will 
be  found  an  advantage,  m  showing  whether  sound  travels  equally 
during  its  progress. 

The  experiments  are  ^iven  in  eleven  tables.^. 

Table  l.  Contains  the  experiments  of  each  day  with  the 
Mount  gun,  together  with  the  state  of  the  atmosphere  and  the 
direction  of  the  wind  at  the  time  of  observation  :  the  titles  at 
the  heads  of  the  columns  render  a  particular  explanation  unne- 
cessary— the  number  of  observers  is  stated  in  the  third  column, 
and  the  mean  of  their  observations  in  the  ninth. 

Table  II.  Contains  the  mean  of  observations  of  each  day, 
when  the  air  was  calm'. 

*  I  have  not  given  the  details  of  the  survey,  as  that  would  sweU  the  paper  to  aa 
inconvenient  size:  the  base,  however,  was  measured  with  great  care  twice,  anid  generally 
six  observationii  were  taken  lor  finding  each  angle,  each  obserratum  differing  very  little 
from  the  other. 

•f  These  Tables  are  necissarily  omitted  m  this  abetmct. 
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Table  III.  The  mean  of  obaervations  of  three  days,  when  the 
wind  was  in  the  SE  quarter. 

Table  IV*  The  mean  of  observations  of  three  days,  vAea  the 
wind  was  in  the  N£  quarter. 

'    Table  V.  The  mean  of  observations  of  three  days,  when  the 
wind  was  SW  by  W,  or  NW. 

Table  VI.  The  experiments  with  the  Fort  gun,  arranged  as 
those  in  Table  I.,  with  the  Mount  gun. 

Tables  VII,  VIII,  tx,  and  X.    The  experiments  with  the  Foit 

fun  arranged  according  to  the  state  of  the  wind,  as  in  the  former 
ables  of  experiments  with  the  Mount  gun. 

Table  XI.  Shows  the  mean  motion  of  sound  for  each  month 
at  the  Madras  Observatory,  as  found  by  the  experiments,  at  the 
mean  height  of  the  thermometer,  barometer,  and  hygrometer, 
given  in  the  table. 

Upon  a  cursory  inspection  of  Tables  I.  and  IV.  it  will  be  seen 
that  the  motion  of  sound  varies  under  different  states  of  the 
atmosphere  and  weather :  that,  according  po  the  first  table, 
sound  at  one  time  has  been  as  long  as  27*6  seconds  in  travel- 
ling from  the  Mount  to  the  Observatory  station ;  and  at  another 
time,  only  24*8  seponds  ;  the  distance  being  29547  feet.  In  the 
first  case,  therefore,  the  velocity  of  sound  was  only  about  1078 
feet  in  a  second ;  while,  in  the  other,  its  velocity  was  nearly 
1191-i-  feet.  The  extremes  in  Table  VI.  show  a  still  ^ater 
difference.  This  proves  the  necessity  for  makipg  experiments 
during  a  long  interval,  in  order  to  obtain  an  accurate  general 
result. 

In  Tables  II.  and  Vil.  we  find,  as  the  thermometer  rose, 
the  atmospherse  at  the  same  time  decreasing  in  density  and 
increasing  in  its  elasticity,  that  the  sound  moved  with  greater 
rapidity. 

That  with  the  wind  in  the  SE  quarter  the  velocity  was  consi- 
derably  increased,  both  fi*om  the  Mount  and  Fort ;  more,  how* 
ever,  m  proportion,  as  might  be  expected,  from  the  former  than 
the  latter. 

That  with  the  wind  at  NE.  the  sound  fi'om  the  Foit  gun  tra-« 
veiled  with  a  greater,  and  from  the  Mount  gun  witli  a  less  velo* 
cit^  than  when  the  wind  was  in  any  other  direction ;  that  wiqd 
being  favourable  for  increasing  the  velocity  from  the  Fort,  and 
unfavourable  from  the  Mount:  the  full  effect  of  the  wind,  how- 
ever, is  not  to  be  ascertained  by  this  table  alone,  as  the  thermo* 
meter  during  the  time  the  NE  wind  prevails  is  comparatively 
low,  and  tho  barometer  hi^h ;  both  which,  as  will  have  been 
seen  by  inspection  of  the  tables,  occasion  the  sound  to  travel  * 
slower  than  ordinary. 

The  wind  S W.  W.  and  NW.  the  velocity  from  the  Mount  was 
accelerated,  and  that  from  the  Fort  retarded ;  but  not  in  the 
degree  that  would  have  taken  place  had  the  thermometer^  bafo- 


1823.J        JIfr.  Coldihgham  on  ikeA^ehcitifof'  Souni.  SOd 

meter^  and  hygrometer,  remained  the  same  as  in  the  NE  mon- 
soon; but  having  been  different,  the  velocity  was  accelerated 
from  both  guns  on  this  account,  in  like  manner  as  it  was  retarded 
in  the  NE  monsoon. 

The  follovtring  are  the  results  deduced  from  the  experiments  in 
1h^  different  tables.  I  shall  first  give  the  generd  results  from 
Table  I.  and  VI. 

•  Table  I, 


Heaohdg^tof 
Barometer. 

Thermometer. 

Hygrometer. 

Seeonds. 

« 

Distance. 

Vdbdty  in  a 
Second. 

• 

Inches. 
2»-992 

841  |o 

190 

95*869 

Feet. 
8954T 

Peet. 
114218 

Or  almost  precisely  the  same  as  the  velocity  by  the  theory. 

Table  VL 


Barometer. 


Iiicheg« 
30*065 


Thermometer. 


80*47 


Hygrometer. 


Dry. 
11*4 


Seconds. 


18^306 


Distance* 


Feet. 
1S93S*S 


Velocity  in  a 
Second.  '  - 


Feet. 
IIS^'U 


Here  we  find  a  difference  from  the  former  general  result  by 
the  observations  with  the  Mount  ^un ;  the  reasoh  0^  whicn 
appeara  to  be,  that  I  could  noty  as  I  have  before  stated^  cairy  on 
the  observations  during  at  least  a  complete  revolution  of  the 
changes  in  the  atmosphere ;  and  that  this  is  the  reason  I  shall 
now  endeavour  to  show.  The  interval  wanting  is'  betweeb  the 
^^  of  March  and  the  16th  of  July.  Had  mis  interval  been 
wanting  in  the  experiments  with  the  Mount  gun,  there  Would 
have  been  a  difference  of  0*237  seconds  in  the  mean  result ;  for 
the  meaa  of  the  experiments  in  this  interval  is  25*632'^,  and  the 
mean  of  the  whole  25*869^^, '  making  the  difference  justitieti- 

Now26-869''  +  0-237'^  =  26-106^  which  would  have  b^en 
tha  mean  number  of  seconds  had  th&  observations  witd  the 
Mount  gun  been  contintied  during  the  same  interval  only  as  the 
experiments  with  the  Fort  gun.  Then  26-106''  :  0-237^'.:: 
12-306'^  (the  mean  of  the  Fort  observations)  :  0-1 12'^  Now 
12?306''  —  0-112''  =s  12-194",  which  would  have  been  the  gene- 
ral,mean  of  the  experiments  with  the  FOrt  gun,  had  the  same 
b^ea  oontinued  as  long  as  the  experiments  with  the  Moimt  gun. 
Then  the  distance  13932-3  feet,  divided  by  12-194,  will  give 
1 142!fr  for  the  motion  of  sound  by  the  experiments  with  the  Fort 
gun  thus  brought  on  ;  and  this  also  agrees,  within  a  fraction  of 
a  foot,  with  the  velocity  according  to  Sir  Isaac  Newton;  and 
with  the  results  by  the  two  other  celebrated  philosophers  before 
named  (Halley  and  Flamsteed)* 
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We  then  hnye  by  the  Mount  gun  1142*18  f(Hr  the  velocity. 
And  by  the  Fort  gun 1142*5. 

The  mean  is  1142*34,  or  very  nearly  the  velocit^r  above 
alluded  to.  Nothing  could  be  more  satisfactory  than  this  gene* 
ral  result  \*  and  it  may  be  presumed,  that  the  other  restus  in 
different  states  of  the  atmosphere  are  equally  to  be  depended: 
upon. 

The  velocity  also  by  the  Fort  gun,  which,  it  will  be  recollected, 
is  little  more  than  hsuf  the  distance  of  the  Mount  gun  from  the 
station^  shows  that  sound  travels  equally  during  its  progress. 

la  the  N£  monsoon^  the  sound  was  very  indistinct  at  times : 
this  however  does  not  appear  to  have  sensibly  affected  its  motion. 
The  Ffobch  ,acddmiciana  indeed  proved,  that  this  made  no 
difference  in  the  velocity. 

I  shall  now  proceed  to  the  conclusions  from  the  other  Tables; 
and  firstly  those  of  the  experiments  with  the  Mount  gun. 


TiUet. 

Baram: 

Tberm. 

Hygiom. 

Wind. 

Seooncb. 

DiBt. 

Vdodlj 

in  a  sec. 

II. 
III. 

Inciiet. 
29-990 
29*972 
30*113 
89*934 

83-950 
SS'5 
61*7 
85*1 

20*3P 
19-96 
10-9 
26*0 

Calm 

K£ 
SW.W.&NW. 

25-712" 
25*754 
26*618 
25-374 

Feet. 
29547 

Feet. 
1149-!? 
1147-2 
1102-0 
U64-4 

Secondly,  the  experiments  with  the  Fort  gun. 


VII. 

30*111 

79-3 

11-85 

VIII. 

30-023 

S2«3 

14-6 

IX. 

30-131 

78-6 

7-33 

X. 

81^979 

81 -9 

11-41 

Cdm 

12-813 

13932*3 

SB 

12-231 

NE 

12*340 

' 

SW.W.IdNW. 

18*46 

1131-5 
1139*1 
1129*0 
1118*1 


The  results  in  these  Tables^  like  the  separate  observations^ 
show  the  necessity  of  making  a  series  of  experiments  long  conti-» 
fiued,  in  Order  to  obtain  the  correct  general  rate  at  which  sound 
travels ;  and  this  may  afford  a  clue,  as  I  observed  in  the  first 
pdtt  of  this  paper,  for  discovering  the  cause  of  the  differences  in 
the  results  by  the  authorities  there  named:  it  is-  difficulty 
nndoubtedlv,  to  ascertain  the  distance  of  two  stations,  one  far 
from  the  other,  to  the  nearest  foot ;  but  errors  of  many  feet  lA 
this  respect,  would  make  but  a  small  difference  in  the  velocity  in 
ft  second  found  by  experiment,  when  the  gun  and  station  Were 
even  at  a  moderate  distance  ;t  we  must,  therefore,  be  led  to 
cowlude,  that  these  differences  have  chiefly  arisen  from  the 

*  The  vesolts  by  the  Mount  gun  may  howeva  be  taken  as  the  sftHichad^ 
.     f  Vat  examine,  a  difference  of  about  26  feet  in  the  cUstanee,  between  the  0|nervfuU>ry 
station  and  the  Mount  gun,  would  make  only  about  a  foot  dilference  in  tlie  velocity  in  a 
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experimeiitd  having  been  made  during  a  limited  period  only,  and 
at  unfavourable  times  for  obtainittg  a  mean  result^  iostead  of  the 
interval  which  appears  by  these  experiments  to  be  necessazvn 

A  particular  examination  of  the  Tables  and  results  will  snow 
the  difficulty  of  ascertaining  what  proportion  of  the  differences 
diould  be  ailoired  to  each  of  the  mstniments  used  for  finding 
the  state  of  atmosphere,  exclusive  of  the  effects  of  the  wind* 

During  the  calms.  We  might  expect  that  the  proportional  parts 
to  be  allowed  for  the  difference  in  the  thermometer,  barometery 
and  hygrometer,  might  be  found  with  some  degree  of  accuracy ; 
the  discrepancies,  however,  are  very  considerable*  Comparing 
the  results  of  Tables  II.  and  VII.  we  find  the  barometer  0*121 
lower,  the  thermometer  4*6^  higher,  and  the  air  about  ftj-  more 
dry  by  the  former  Table  than  by  the  latter,  while  the  velocity 
kk  k  second  is  4mly  17*7  feet  greater  by  one  Table  than  the 
other. 

We  give^  however,  in  addition  the  following  results  taken 
from  the  Tables  of  calms,  and  arranged  according  to  the  diflecu 
ent  heisbts  of  the  thermometer  and  barometer.  These  results 
may  assist  us  in  coming  to  some  conclusion  upon  this  part  of 
the  subject* 


■  tl^l  ■IM 
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Experiments  with  the  Mount  gun.* 


Baromtttor* 

TheiAomeCer. 

Hygrometei 

SeeoBda* 

Dklaiicd. 

Vetociejr  m  a 
second. 

Inches. 

Feet. 

Feet. 

30-109 

88'13« 

«6'4o 

25'9T 

29547 

1137-7 

S9'889 

88-0 

28-4 

25-46 

.1160-9. 

so- 140 

^7*16 

11*5 

26-3 

t 

1123-4 

80*089 

81*3 

11-3 

26-40 

1119-2 

«9-9l5 

84-96 

20-3 

25-81 

1144-7 

29-93 

82*12 
82*9 

160 

25-91 

. 

1140-3 

30-046 

18*9 

25-75 

\ 

1146-5 

With  the  Fort  gun, 

t 

30-163 

86*3 

23-8 

12-27 

13932-3 

30-135 

74-1 

13-8 

12-72 

30063 

80-76 

8-8 

12-11 

30-147 

77-6 

10-8 

12-3T 

29-943 , 

82-25 

15-0 

12-15 

30078 

82-4 

10-4 

1235 

1135-5 
1095-3 
1150-5 
1126-3 
1146-7 
11281 


Where  the  changes  are  so  numerous  and  so  frequent  as  in  the 
atmosphere  of  the  earth,  we  cannot  expect  that  our  imperfect 
instruments  will  be  of  a  construction  sufficiently  delicate  to  show 
accurately  every  alteration  that  may  affect  the  motion  of  the 
pulses  of  the  air ;  but  by  various  comparisons  and  combinations 
of  the  results^  we  may  hope  to  arrive  at  general  conclusions, 
somewhat  approaching  the  truth. 


«  These  are  deduced  ficoqi  100  observationa. 
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NoWy  by  numerous  combinations  of  the  observations  jost 
given,  when  the  air  was .  caloQy  we  are  led  to  conclude :  first, 
that  for  each  degree  of  the  thermometqr  1*2  feet  may  be  .allowed 
in  the  velocity  of  sound  for  a  second  ;  for  each  degree  of  the 
hygrometer  1*4;  and  for  one  tenth  x)f  an  ioch  of  the  Barometer* 
9'2  feet.  Then  taking  these  numbers  as  the  basis  of  the  compa- 
rison, we  find  the  mean  difference  of  the  velocity  betweea^i 
calm,  and  in  a  moderate  breeze  of  wind,  to  be  nearly  10  feet  in 
a  second.  And  by  comparing  other  results  together,  a  difieeenee 
of  about  21-i-  feet  in  a  second,  or  1275  in  a  minute  ia.fbiiai 
between,  the.  wind  being  in  the  direction  of  the  motion  of  sound, 

or  opposed  to  it.  ik 

fiefore  I  conclude  these  introductory  observations,  and  expla- 
nations of  the  experiments,  it  may  be  proper  to  refer  more  parti- 
cularly to  Table  aL  containing  the  mean  motion  of  sound  ibk 
each  month  of  the  year,  by  me  experiments  with  the  Meant 
I,  according  to  the  state  of  the  atmosphere  indicated  by  the 
brent  instruments;  and  to  the  prevailing  monsoons,  wludi 
may  be  considered  to  be  the  same,  during  the  same  monthly 
every  year;  full  information  respecting  which  is  given  in'llie 
former  Tables.  On  examining  this  Taole,  it  is  rather  curious  t0 
observe  how  regularly  the  mean  velocity  proceeds  to  a  maximum 
About  the  middle  of  die  year,  and  afterwards  retraces. its  st^pftl; 
giving  us  a  velocity  in  one  case  1 1 64  feet  in  a  second,  and  in  the 
other  of  only  1099  feet.  This  regularity  would,  no  doubt,  be  stiH 
greater  with  the  mean  of  the  observations  of  several  years. 


Table  XL 

Mean  Motion  of  Sound  for  each  Month,  according  to  the  Hxpe^ 

riments  with  the  Mount  Gun, 


Months. 

Mean  height  of 

Velocity  in 

Barometer. 

Thermom. 

Hygrom. 

a  second. 

Inches. 

Dry. 

Feet. 

January.... 

S0-IS4 

79'05o 

6-2 

1101 

February  . . 

80186 

78-84 

14-70 

1117      . 

March 

80-072 

82-30 

15-22 

1134 

April. . . . 

80031 

85-79 

17-23 

1145 

May 

29*892 

88*11 

19-92 

1151 

June 

S9-907 

8710 

24-77 

1157 

July. 

29-914 

86-65 

27-85 

1164 

August .  •  • . 

29*931 

85-02 

21-54 

1163 

September  . 

29-963 

84*49 

18-97 

1152 

October. . . . 

30-058 

84-33 

18-23 

1128 

November. . 

SO-126 

81-36 

8-18 

1101 

December.. 

30087 

79-37 

1-43 

1099 

I  ■ 


I   , 


*  The  rise  and  fall  of  the  barometer  is  very  limited  in  tliis  country,  as  will  be  seen  t>y 
an  examination  of  the  Tables.    A  sudden  fell  of  0*3  inch  indicates  a  gale  of  wind. 


AEftCLlB   X^ 

On  newly  discovered  Animal  Acids.  ''  "By  M«  Chevreult^      , 

'  M*  Chenetd  k^  described'  five  ilew  iisltHiA  aeidii,  to  K^itoW  be 
bas  given  tbe  names  6(  butiriii  add^  <6a|^rie  aeid^  isaproio  aoid^ 
iiiKn<vaeid.  akid{>hoeenio  aeid; 
•  Thfe  butirtt  acid  is  the  edorcmtt  {principle  id  tvhfdl  n6tip,  made 
widi  the  butter  of  eowa'  milk,  and  the  butter  itself,  more  parttcn*- 
larljr  owe  their  gmell,  but  nbt  entirely,  for  these  lx>diea  Mtitaik 
theteprie  and  capr6ic«cid,  whieh  alao  impart  some  odetUp  Cb 
them.  Bntirii^  acid  has, .  however,  by.  much  the  strongest 
iklour,  resembling,  when  conc^trated,  the  smell  of  strong 
butter  and  acetic  acid ;  but  when  the  acul  is.  dSute,  it  smeUs  like 
batter.  The  tasta  of  this  acid  is  at  first  hot,  and  aftervvarda 
sweetish,  resembling  that  of  nitric  and  muriatic  ethen  Thu 
btttiric  acid  is  colourless  and  fluid»  and  does  not  soUdify  at  IS^ 
of  Fahn  and  at  77^  its  specific  gravity  is  0-967£.  In  tine  state 
of  hydrate  it  requires  a  higher  temperature  to  boil  it  than  water, 
alid  distils  unchanged.  It  unites  in  all  proportions  with  water, 
and  when  diluted  with  half  its  bulk  of  water,  its  specific  gravity 
^greater  than  that  of  water.  Alcohol  combines  with  it  in  all 
proportions.  When  mixed  with  hogs'-lard,  the  butirio  acid 
gives  it  the  smell  and  taste  of  butter ;  the  lard  soon  loses  ifo 
smell  by  exposure  to  the  air.    In  volume  it  is  composed  of  " 

Oxygen.  •*••«•••••••«.•••••• «•    3 

Carbon k4«.4«.«*«»,...  •«••••<»    8 

Hydrogen  ••*«.«««»....».i «44,.  11 

One  hundred  parts  of  this  acid  saturate  97*68  of  barytesr  Ah 
atom  of  hydrogen  s=  1,  and  of  barytas  78  j  the  vtreight  of  the 
mtom  of  butiric  acid  must  be  nearly  m). 

If  die  anaiynis  had  yielded  12  instead  of  11  volumes  of 
hydrogen^  the  composition  of  this  acid  would  be  8  atoms  of  oxy- 
^n  29$  24,  8  of  carbon  s»  48,  and  6  of, water  ±s  6 ;  the  weight  of 
Its  atom  would  consequently  be  78,  instead  of  nearly  80,  aa 
deduced  from  the  composition  of  butirate  of  barytes. 

Butirate  of  lime  resembles  its  base  in  being  more  soluble  in 
cold  water  than  in  hot ;  tlie  butirate  of  barytes  crystallizes  in 
long  prisms ;  100  parts  of  water  dissolve  36  of  this  stdt. 

Capric  acid  is  obtained  from  the  sam^  sources  as  the  butiric 
acid,  and  resembles  it  in  being  colourless,  but  it  has  a  smell  like 
that  of  k  goat.  In  taste  it  is  similar  to  that  of  the  butiric  acid.  At 
6^  of  Fahr.  it  exists  in  the  form  of  small  crystals  i  in  the  state  of 
hydrate  it  requires  a  higher  temperature  to  boU'it  than  water 
does ;  it  distils  unaltered.  The  specific  gravity  of  capric  acid 
^i  65"^  of  Fahr.  is  0*910  $  100  parts  of  water  dissolve  only  0*12 
of  it;,  but  with  alcohol,  it  combines  in  all  proportions. 
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One  hundred  parts  of  it  satiirate  66*45  of  barytes;  the  weight 
of  its  atom  is,  therefore,  138.  The  ;caprate  of  barytes  forms 
small  fflobular  crystals ;  100  parts  of  water  dissolve  0*5  part  of 
this  sm.^       .    /  * 

.  Captoic  acid  is  procured  from  the  same  substaqceB  that  yield 
the  butiric  and  capric  acid.  It  is  colourless,  its  smell  is  not  so 
strong  as  that  of  the  capric  acid,  but  it  is  similar  in  taste ;  k 
remains  liquid  at  16^  Fahr.  and  at  77°,  its  specific  gravity  is 
0*923.  One  hundred  parts  of  water  dissolve  1*5  of  it,  ana  its 
hydirate  distils  unchanged  at  a  higher  temperature  than  water : 
yriUi  alcohol,  it  unites  m  all  propordons.    It  is  composed  o^ 

Oxygen*  •••• ••.••••    3  vols. 

Carbon 12 

Hydrogen... • *.  19 

One  hundred  parts  saturate  72-41  of  barytes ;  its  atom  most, 
therefore,  be  represented  by  about  108. 

Supposing  the  hydrogen  to  be  20  instead  of  19  volumes,  the 
composition  of  this  acid  would  be  3  atoms  of  oxygen  ==  24,  12 
titoms  of  carbon  s=  72,  and  10  of  hydrogen  =  10,  and  the  weight 
of  its  atom  106. 

Caproate  of  barytes,  when  the  solution  evaporates  sponta:- 
neously,  ctystallizes  in  needles,  but  if  evaporated,  it  crysteUiz^b 
at  a  lower  temperature  in  hexagonal  plates. 

The  kircic  add  is  the  odorous  principle  of  soap  made  of  mtri- 
ton  suet ;  it  exists  in  so  very  small  a  quanti^,  that  fewer  expe^ 
riments  have  been  made  upon  it  than  upon  ue  preceding  acids. 
It  forms  an  hydrate,  which  is  but  httte  soluble  in  water,  and 
does  not  aoUdify  at  32°  Fahr.  Its  smdl  resembles  that  of  the 
goat.  With  barytes,  it  forms  a  salt  of  difficult  solubility,  while 
with  potash  it  produces  a  deliquescent  compound.  It  is  this 
principle  which  ^ves  mutton  broth  its  peculiar  odour.  « 

PkccmU  mcid  is  the  odorous  principle  of  fish  oil  soap  (iavon 
Jki  imUes  d$  drntphm).  It  is  colourless;  remains  fluid  at  24f 
Fahr.  It  has  a  much  stronger  smdl  than  either  the  capric  or 
curoio  acids,  lis  hydrate  boOs  at  a  temperature  above  that  6f 
water,  and  distils  undiansed.  Its  taste  resembles  that  of  tho^e 
aheady  described.  At  77^  its  specific  ^vity  is  0*932 ;  100 
parts  of  water  dissolve  5*5  of  phocenic  acid.    It  consists  of 

Oxygen.  •••.•,..•,••«.,,••,..,    3  vols. 

Carbon • 10 

Hydrogen ^ 14 

One  hundred  mHs  of  this  acid  saturate  SQ*77  of  barytes.  Its 
%tom  musl»  therefore*  wei^h  about  94.  Phocenate  of  biurytes  » 
solubK^  in  equal  w«isiit  of  water  at  68^  Fahr. :  the  crystals  9n 
lMr|^»  and  appear  to  oe  octahedrons. 

Fh>m  the  analy^  this  acid  t^oears  to  be  n  compound 
of  3  ahMSWt  of  oxyg««  i*  d4«  10  of  cartK»  s^  GO,  and  7  of  hydro- 
geu  «  #»  and  the  weight  of  ite  atom  will  coBseqMotfybe  91. 
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Article  XI. 

'On  ike  Cause  and  the  Effects  of  an  Obstruction  of  the  Blood  in 

the  Lungs.    By  David  Williaixis^  MD. 

(Ta  the  Editor  of  the  Annuls  of  Phibsophy.) 

lAverpooly  Aug,  5,'  18SS. 

While  investigating  the;  effects  of  the  pressure  of  the  atmo- 
sphere.upon  the  lungs,. on  its  admission  into  thexavities  of  the 
chest,  I  remarked  several  appearances  that  militated  i^ainst 
every  hypothesis  advanced,  as  to  the  cause  of  the  uneoual  distn- 
^nU^n  otthe  bloo^  after  death.  Reflecting. on  what  I  had  wit- 
nessed, .  and  thinking  I  had  olmerved  a  phenomenon  that  b^ 
scaped) tjpie  attention  Qf  all  the  pbysiolc^sts  whose  writings! 
hfkd  perused,  it  encouraged  me  to  a  further  inquiry..  Theri^i^ult 
i^.  my  ioquiry  has  been  favourable,  ^s  it  will,  in  my  opioiop, 
unveil  the  Qiystery  that  envelopes  the  cause  of  the  comparativje 
Y^afipiXy  of  the  system  circulsting  arterial>  blood  post  ffmttm* 
B^£i|re  entering  into  the  derail  of  my  research,  it  will  be  bf^tj^i' 
to  premise  the  nature  of  the.  appearances  alluded  to.  In  ope  qf 
P(\y .  ei^awnations,  after  the  aniipal  had  been,  suffocated,  by 
n^aJipng.a  ligature  on  the  trachea,  during  the  acme  of  inspi- 
rjBktiiqp,.  pr^yk>vi8  to  removing  th^  sterui^m,  I  noticed  af^r 
t^  a(itioi|  of  the  heart  had  ceased,  that  the  blood  still  flowed 
]|i|;p  jthe.ngbt  auricle  ami  ventricle,  and  c<)nseqtteiitly  into  th/e 
pulpoionary  a^rterv ;  and  that  the  propelling  agent  was.  so  powexr 
tiM  as  to  distend  the  right  auriclQ  and  ven.tricle  so  forcibly  after 
the  pericardium  was  slit  open,  as  to  make  it  doubtful  \yhether 
&ey  would  not  burst,  ye^  at  the  same  time  the  puLpaonary  veins 
werot  coiAparaliyely  empty.  In  this  instance  it  .was  apparent, 
tl^t.^e  blood  was  obifttructed  in  its  course  through  tbe  luf  g^ 
^ind.tWt  this  obstruction  .was  one  of  the  principal  causes  of  ^e 
yacuit>[  of  the  circulating  system  of  the  arterial  blood*  F^om  the 
4i^tention  of  the  cavities,  of  the  right  side  of  the  heart,  a,nd  the 
gorged,  state  of  the  cavae,  it  was  evident  that  no  obstacle,  impeji^d 
the  return  of  the  blood  through  the  capillaries,  froQX  the  system 
at  large*  In  a  mechanical  pomt  of  view,  the  blood  ought  to  have 
met  with  e(][ual  impediment  in  passing  through  the.  oapillaries, 
as  in  passing  through  the  final  terminations  of  the  pulmqoary 
anery  mto  the  pulmonary  veins.  Impressed  with  thie  cbmpara- 
trve  emptiness  of  the  pulmonary  veins,  and  as  no  visible  sKbsi- 
dtece  of.  the  lungs  had  taken  place,  I  was  at  a  loss  how  to 
^sign*  a  cause  for  the  obstruction  on  a  mechanical  principle. .  It 
Occurred  to  me  that  it  was  probable  that  the  blood  (from  its 
vital  principle  being  exhausted  in  its  route  through  the  system, 
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•nd  from  it!  supply  ftom  the  thoracic  djact  being  miMaimilataiX 
could  not  pass  from  the  polmonaiy  aitery  into  the  pulmoiutfy 
▼eitis,  without  first  being  atted  upon  by  pure  atmospaerioalair. 
As  such  a  cause  seemed  likely  to  offer  a  solotioa  for  every  plie«> 
AOmeaon  comieeted  with  the  aubjeet,  the  idM  Was  ebeiish4d>  and 
for  further  satisfhQtioni  th#  foUowing  ii\vestig|itH>tis  were  instil 
tttted  on  the  canine  species.  An  animal  was  destroyed  bysecuriog^ 
the  tnichet  at  the  acme  of  inspiraiioai  aftetwaida  the  steranua 
and  cartilaginous  ends  of  the  ribs  were  removed.  Tlie  blood 
appeared  florid  in  the  pulmonary  veins,  and  in  the  coronary 
ItrterieB  through  the  pericardium.  Whett  the  eontraettotia  of  the 
left  Ventricle  began  to  flag,  the  pulmonary  veins  becami  leai«(id 
less  distendedi  the  blood  ehangitig  ftoin  the  floiM  to  a  darker 
(tfid  daHtet^  colour  anA  i^  cun^end  diminished.  At  the  last  mm^ 
ttactiM  the  veins  flattened,  and  the  left  ventricle  felt  CMtnuMd* 
At  thif  instant,  an  irregular  o^  fluttering  contradtion  of  the  flM»* 
ctdar  flbres  of  the  right  ventricle  commencedi  ud  oootiiiued  t^ 
tt  short  time,  excited  seemingly  by  the  stimulus  of  distealiett, 
from  the  accumulation  of  blood  in  4ts  cavity.  After  the  Ihtgnh 
kr  muscular  action  had  ceased,  the  right  veotiicla  feH  soft  ttod 
ttstended,  the  left  was  still  contracted,  but  not  so  rigid  as  isMM^ 
dilitdy  after  the  last  systole.  The  pulmonitfy  veimi  aj^Mrad 
empty  j  one  of  them  was  opened,  when  only  a  iemporary  ooltiig 
of  blood  followed.  The  pericardium  was  then  slit  o|len^  and  the 
right  ventricle  soon  became  enormously  distendedy  yet  ao  bioe4 
flowed  out  of  the  punctured  vein.  Another  pulmonary  vein  wak 
opened,  followed  by  a  similar  oocing  of  blood.  The  palsaooafy 
artery  was  now  punctured,  and  instantaneooaly  the  Mood  guBh^ 
out,  and  deluged  the  shell  of  the  chest.  An  animal  was  «sa^ 
omted  in  the  presence  of  Dr.  Traill,  after  being  destroyed  in  the 
tame  manner  as  the  above,  and  the  pulmonary  vrins  men  found 
tn  die  same  empty  condition  after  the  last  sjaUrie. 

Ffom  the  inveatigatioo,  the  following  coroUariea  ait  drvMi  t 

1«  That  the  blood  is  obstructed  m  its  paasage  throi^  thfc 
lungs,  on  suspension  of  respiration,  while  its  oirraation  Ihtosigh 
the  other  parts  of  the  body  continues* 

2.  T\M  the  obstruction  of  the  blood  in  the  Imigs,  on  AtlspMm 
skm  of  respiration,  is  not  the  efleet  of  a  meehimicu  canao«, 

9.  That  the  obstruction  of  the  blood  in  the  Imiga,  on  SfaSfkn-' 
aton  of  respiration,  arises  fiom  a  deprivation  of  para  atm»M^Adti^ 
calaif. 

4.  That  fte  blood  whicJt  is  found  pew#  marlaum  theiell  mSsiOk 
and  ventricle,  is  the  remnant  after  the  last  systole,  and  fli«  stth^' 
aeouent  draining  of  the  puhnonarr  v^na. 
^  a.  That  ^e  obstruction  of  the  blood  in  the  Iittgs,  oh  8il«peli<- 
siou  of  respiration^  is  one  of  the  principal  caotes  of  tlie  VaeuMy 
of  Ihe  systf^m  circulating  arterial  Olood  pes!  aierf^ai. 

&  That  the  immediate  cause  of  the  cesaalioQ  of  the  action  of 


PMlviiodcm  ol the  blood  ia  the l^pflpl^  >  -.i*   •       > 

log*    Hfrnopty w«  W  my  ^mxm$  i§.  gepe^ftUy  %  eir^  9f  ftH 

Sumiiklloii  pf  UqocI  IP  im  pulQi^ou94:y  artaryj  ar}«ipg  nw^f^ 
ioie^y  of  (mrd  ataimpb^iea)  air  jia  tp^  Iuiim  tQ  46mrl>WAtM 
thabloMi  immedlibtelY  QE  its  beipji  q^ireyed  ipjto  t}iM  l|ip«liik 
The  deficiency  may  anae  from  an  iatjiirruptiop  of  t))p  %<430si  ^ 
the  respiratory  muscles^  as  from  the  immoderate  use  of  the  vocal 
organs,  or  from  iospiriiig.  ji^rifi^  ^d  iippim  >air,  or  from  tbsf 
over  distension  of  the  stomach ,  limiting  the  action  of  the  dia* 
][diragm.    Public  speaker^i.  singers,  aqd  performers  on  wimi 
ihslrmaieats,  are  weU<*knowti  to  be  (he  frequent  victims   of 
bflBaopl^sis,    The  ^^tbnsiastic  cnrator,  stimulated  by  th§  inf^re^t 
c^'  his  subjeoti  and  prpud  of  the  approbation  of  Eis  itu<^en<^j| 
ettdeaveiirs,  by  ef  ery  exertiou}  to  make  tne  greatest  impi^$9ipii 
upon  his  hearers ;  by  SQ. doing  he  interrupts  his  respiration,  ktA 
Occasions  a  partial  accumulation  of  blood  in  the  pulmonary  * 
artefy.     If  tnis  interruption  i^  often  repeated,    the  minnte 
branob^a  of  the  pulmbnary  arUi^ry  must  become  more  sind  mor^ 
dilateo,  as  well  as  debilitat^dj^  and  at  last  hsamoptysis  will  sup* 
ceed ;  or,  from  habitual  irritation,  the  foundation  of  a  ti^or^ 
insidious  disease  will  be  laid,  }  mean  tubercular  consumption,    ft 
the  last  conclusion  be  correct,  we  can  accopnt  for  the  Ir^queiic^ 
of  tuber0u}ar  ppnsumption  in  countries  subject  to  sudden  vicissir^ 
tudes  of  ihi^  atmosphere*     The  consequence  of  sudden^  ^n4 
fneqiient  changes  of  temperaiure,  must  be  sudden  and  freqiiet^l 
floods  (^  blood,  as  it  were,  rushing  into  the  lungs«  especiaihr 
ipAo  the  lungs  of  tbos^  who  have  a  delicate  and  a  highly  sepsibla 
constitution.    The  pulmonary  arteries  of  open-chesteq  persons 
easily  aQQOinxnodate  those  freque^it  torrents,  as  the.  bloo4  ^bm 
the  oapacity  of  their  lungs  is  immediately  exposed  to  ^e 
ittfliaence  of  the  atmosphere,  and  undergoes  the  necessary  change 
to  admit  it  to  proceed  onwardS;  without  4i|y  delay.    The  pidmor 
nftpji^^ii^s  of  narf QWrPhested  persons,  on  the  contrary,  soon 
feel  the.elfect^  of  a  Sjidden  increase  in  the  circulattpg  m^cliumfr 
for^tMr  Ipngs  aiTff  im^ble  to  supply  the  increase  of  blopQ  imtpe- 
difttely  mith  pur^  jiir,  ^o  i^iq  enable  it  to  proceed  onwards  w^t^^ 
out  delay ;  therefore  a  temporary  accumulation  takes  plape  in 
t{|i9  p^«KW?y  fLTtery,  which  must  irritf^  its  (Si^tret^e  t^rini* 

natiPW^    < 

Kow  I  flatter  myself,  that  the  cause  of  the  phei^omenon  th^ 
reserved  the  discovery  of  the  circulation  of  the  blood  to  moaern 
iiwmn,  wdi  tq  the  honour  of  our  cpqntry,  has  been  disfE^lpMedi  apd 
that  no  one  jTqr  tti#  futur^i  h^wev^r  scQp^09tI|  will  P9  aU*  tq 
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vtr&^iHe  tacirfty  of tiie  arteries  after  deaA  as  anxiMeotioiitaiiMr 
doctrine  of  ou/immortal  Harvey,  .        ^    ,  ,. 

How  far  temporary  accomulations  of  blood  ia  the  pulmonary 
arteiy  are  a  source  of  disease^  I  leave  to  the  decision  of  time. 
Yet  1  must  say,  that  Dr.  TraiU's  ooidciding  with  my  yiews  tm  Ihe 
sUbjecti  has  made  me  not  a  little  sanguine,  thattnypaUuilogiedl 
speculations  are  founded  upon  a  substantial  basis  ;  and  I  cannot 
refrain  acknowledging  that  I  am  gratefully  sensible  of  iny  oblW 
gottons  to  Dr.  TraQI,  for  his  kindness  during  the  idbove  inijuiry, 
as  ^hXL  as  at  all  other  times. 


Article  XII. 

■ 

Memoir  illustrative  of  ageneral  Geological  Mem  of  the  principal 
Mountain  Chaim  of  Europe.  By  the  Rev.  W.  D.  Conybeare, 
FRS.&c. 

{Continued  from  vol.  v.  p.  359.) 

Chalk  Fobmation. 

^  This  formation  appears  to  stretch  through  an  area  of  giteat 
extent,  occupying  the  interior  of  the  grand  European  basin, 
reaching  prooably  from  the  banks  of  the  Thames  to  those  of  the 
Dniestr ;  or  if  we  attach  credit  to  the  observations  of  Dr.  Clarke, 
even  to  those  of  the  Don.  It  is  not,  however,  to  be  understood, 
that  Its  beds  can  be  traced  continuously  throughout  the  borders 
of  this  area,  so  as  to  present  an  uninterrupted  basset  edee ;  for 
this  holds  true  of  its  western  limits  In  England  and  France 
alone.  In  the  central  portions  of  Europe,  it  is  greatly  concealed 
partly  by  the  overlying  of  the  more  recent  tertiary  deposits,  and 

Smartly  by  the  vast  accumulations  of  diluvial  debris,  which  veil 
rom  observation  the  native  rocks  throughout  so  large  a  pbrtion 
of  the  north  of  Germany. 

(A.)  Shores  of  the  Baltic. 

The  northern  limit  of  this  area  may  be  traced  in  the  line  of 
the  Baltic  on  the  island  of  Rugen,  where  chalky  cliffs  present 
themselves  on  its  northern  coast,  being  found  also  on  the  neigh- 
bouring continent,  in  Pomerania  and  Mecklenburg.  Hence  the 
line  appears  to  pass  to  the  south  of  Sweden,  where  a  smaQ  chalk 
tract. occurs  near  Malmo,  crossing  to  the  opposite  coast  of 
Zealand,  and  including  the  small  isle  of  M ona  on  the  sbotb. 
Some  account  of  these  localities  may  be  found  in  De  Luc's 
travels. 

From  Mona,  the  line  of  the  chalk  has  not  been  traced:  it 
probably  traverser  Holstein  (where  it  is  said  to  occur,  probably 


wtmibt  gyptnin  of  Kiel)  to  t|»e  w>v&  of  tte'Stbe,^  aadilmici)^ 
crosses  the  Oerman  Ocean. 

(B.)  Egigland.  .  , 

«'Tbis  fomatibn  first  exhibits  those  vAate  cKffii  which  havii 
been  supposed  to  have  bestowed  on  our  island  one  of  its  ancient^ 
t^ipeUations  at  Flaoiboroagh  Head,  in  Yorkshire ;  and  theinoo' 
stretching  to  the  south-west,  traverses  England  diagonally,'  till 
it  teaches  the  British  Channel,  in  Dorsetshire,  being  broken 
through,  however,  in  its  course  by  the  sestuaries  of  the  Hundber 
and  the  Wash.  The  m*eatest  breadth  of  this  formation  is  in 
Wiltshire  and  Hampshire,  where  it  expands  into  those  vast 
plains  which  Pennant  has  appropriately  termed  the  great  central 
Patria  of  the  English  chalx.  Hence  it  detaches  two  branches 
to  the  south-east,  viz.  the  North  Downs  through  Surrey  and 
Kent,  to  the  Dover  and  Folkestone  cliffs,  and  the  South  Down^ 
through  Sussex,  to  those  of  Beachy  fiead.  The  interval  between 
the  !m>rth  and  South  Downs  is  occupied  by  the  formation  of 
sand,  &c.  inferior  to  the  chalk,  constituting  what  has  been  called 
the  denudation  of  the  Weald,  and  extendmg  into  the  Boulonais 
on  the  opposite  side  of  the  channel. 

The  areas  lying  between  these  branches  and  the  main  diago- 
nal chain  are  occupied  by  basins  of  the  more  recent  tertiary 
deposits,  viz.  the  basin  of  London,  between  the  main  chain  and 
the  NorUi  Do>Yns,  and  the  basin  of  the  Isle  of  Wight,  between 
the  main  chain  and  the  South  Downs.  The  south  side  of  this' 
latter  basin  is  skirted  by  a  curvature  of  the  main  chain  towards 
the  east,  deflecting  it  so  as  to  cause  it  to  run  through  the  penin- 
sula of  Purbeck  and  the  Isle  of  Wight.  This  deflected  portion 
pf  the  chain  is  remarkable  from  the  circumstance,  that  its  strata 
are  throughout  greatly  elevated,  and  generally  nearly  vertical ; 
while  in  other  places  the  angle  of  the  beds  of  this  formation  with 
jkhe  horizon  rarely  exceeds  2°  or  3^. 

The*  height  of  the  chalky  Downs  in  one  instance  (tnkpen,  in 
Hampshire),  exceeds  100  feet,  and  is  often  between  800  and  900 
feet  above  the  level  of  the  sea. 

(C.)  France,  and  the  Nethertands. 

This  formation  occupies  on  the  northern  coasts  of  France,  an 
extent  exactly  corresponding  to  its  line  on  the  southern  coast  of 
England.  At  the  mouth  of  the  Seine,  its  outer  edge  (which 
reposes  on  green  sand,  having  oolite  and  lias  in  the  neighbour- 
hood) turns  south,  and  so  continues  to  Blois,  where  the  forma- 
tions above  the  chalk  overlie  and  conceal  its  southern  extremity: 
it  reappears  at  Montargis,  and  turning  again  north  (for  the 
*whole  chalk  district  of  France  forms  a  sort  of  Cape  protruding 
to  >the  south  of  its  general  line),  runs  east  of  Troy  es,  Rheims, 
and  Valenciennes,  having  the  green  sand,  oolites,  and  lias,  od 
its  east^  till  it  approaches  thp  latter  town,  where  most  of  these 
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Ibnttstlbiui  uve  kfkaHhk^  <ail'  iii«ttiie6  of  womi  of  walbmitf  itv  ^ 
their  direction),  and  the  chalk,  with  a  ftWbadi  ^-g^ma  mkAy  ' 
there  called  Turtia,  rest  horizontally  on  the  truncated  ed^  of  * 
the  coat  formation,  which  ^xtetida  the/nce  along  the  bttnka  of  ' 
the  MeUiif^  to'Uega  and  Aixr  die  coal  ia  here  vvenwiM^feM 
benMth  the  chalk,    North  of  Valenciennes,  tii^  edge  of  4lia< 
ohalk  appears  to  treiid  to  the  east,  bnt  it  is  ^nbnHy  ovellM*  - 
by  the  sandy  sUpehitrata  through  the  Netherlands;   it'niay^- 
ho^eter,  be  seen  on  Ae  south  of  Maestricbt,  and  at  Hesti: 
CSilipeUe  near  Aix.*  » 

(D.)  Germany, 

As  in  the  Netherlands  we  have  traced  the  chalk  ^l^irtjng  the 
BCMth  bcnrder  of  the  coal  fields  which  repose  against  th^  tran^U 
tipn  chainsi  so  we  find  on  orossinff  the  Rhine  tne  low^r  b^ds  of 
the  chalk  formation  (craie  chlorit^e  verdatre)  similarly  fUc^i  in 
the  prolongation  of  these  lines  in  Westphalia,  i.  e.  to  the  nort^ 
of  the  coalfields  of  the  Rtdin  ei;;tending  from  Unna  by  Soist  to 
Qeseke  and  Lichtenau.  Thence,  after  an  interruption  caused  by, 
the  alluvia  of  the  Lippe,  it  reappears  nearDomhagen  and  Fa^leirf 
bom,  and  forms  at  tne  foot  ot  the  muschelkalk  ^  series  of  littf e 
escaimnents,  which  extend  by  Schlangen,  S^c.  beyond  HUte^i  in 

0«u£urg.t  . 

To  the  north  of  th^  secondary  hills  of  Westphslia,  the  wholi. 
district  is  well  known  to  present  the  appearance  of  an  uniforqi. 
and  vast  sandy  heath,  covered  with  a  deep  accumulation  of  dilu<* 
vial  gravel>  m  the  midst  of  which  occur  enormous  rounded 
blocks  p{  granitCi  for  which  a  source  cannot  be  found  nearer 
than  th6  opposite  shores  of  the  Baltic«— thus  exhibiting  one  of 


istic  fossils  :  at  least  nine-tenths  of  the  whole  consist  of  these  ^ 
a  sign  that  the  parent  formation  can  be  at  no  great  distance. 
Jn  such  a  tract,  a  rock  in  situ  is  like  an  pafiisin  the  4e^^ri^^al 
Lunebers,  however,  the  fortification&i  are  partly  cgn^trupted  o^ 
a  rock  of  gypsum,  and  about  a  quarter  of  a  mUe  hence, ,  pn  th^. 
left  of  the  road  to  Hamburgi  the  writer  of  this  article  was  j^ati* 
fied  by  d^tfecti^g  a  chalk*p)t  which  had  escaped  tha  attentionpof 
former  observers  :  it  contains  the  usual  alternation  of  flints^.an^ 
aiforda  good  specimens  of  the  inooeramus,  cchinites^  aud  mos( 
of  the  charapteri^tic  fossils. 

Dr.  Boue  also  potioes  a  similar  patch  of  chalk  at  Mpu^fj 

* 

*  Hiere  $X9  other  diaUty  dittrlirto  10  the  aouth-west  of  Fraiioe  connected  with  the 
haiifi  of  the  OatonM,  hut  uieseheing  ttppktreutly  vncoimected  with  ^e  gi^^  dhuU^ 
airem  oomyptig  the  inteiier  eT  tfie  yAuipd  Evi^ean  XMn^  rnVk^toiMumiska  tm 
doie  of  this  article. 

-|-  I  copy  these  localitaet  from  an  excellent  article  of  Boue's  on  tiie  Oeolcfjr  of  Qet^ 
watiy^  whieh  appeared  (n  die  Journal  de  ^hysfqUe  ht  Mvfy  I9gi,    lh$,ytU>  ieiM% 

iksliii^oot«adi8rsiMtt«rt)ief»iifteQs««fasssiildi.: -I   -  -ii...°.-. 


liniMi/iiMr'  Btiioref,  aM  «6?»nl  oA^n  beturecn  that;  tfiirti  tai: 
OimUki  aiMcialty'  iti  the  hills  oaUed  BUtarstbifge  betweea  Qnm» 
dcfff  aid  Vuter  Elbei  My  friend,  Praf.  fiaekltoid^  iiA&intta  tneiy 
tbikt  ia  this  tract  the  chalk  forma  bighlv  included  ridges,  Uke 
thali^led  the  hog's  back|  neat  Guildlbr^*  'Fhere  are  also  s6i^e« 
ral.  detached  patcJes  of  the  lower  beds  oiftbfs  formation  between 
Ooelary  Halberstadt,  and  £nedlinbu|>g^see  Bou^).  From  their  pp- 
sition  these  localities  should  seem  to  ^e  occupied  by  outlyipg 
niMsieis  on  the  south  of  the  general  boundary  of  this  fprmauon  ^  . 
but  Dr.  Boufe  mentions  another  point,  Prenzlow  on  the  Uoker 
See,  in  the  north  of  Brandenburg,  where  it  probably  appear^  by 
denudation  in  the  midst  of  the  tertiary  formations* 

I  do  not  here  mention  the  chalk  said  tb  occur  niear  RatisbAn 
which  must  be  referred  to  a  distinct  basin,  (diat,  namely^  extend^ 
infg  from  the  north  foot  of  the.  Alps  to  the  Bohemer  Wald),  npr^ 
t6\  similar  reasons,  the  traces  of  this  formation,  which,  accords, 
iiigto  Boud,  exist  throughout  the  basin  of  Bohesitfa,  an4  even' 
in  the  vsdley  of  the  Elbe,  near  Dresden,  placing  these  as  supple- 
mientary  articles  at  the  end  of  this  sketch,  of  the  course  of  the 
ohalk  tbrough  the  principal  European  basin. 

tn  pursuing  then  the  southern  ^boundary  of  this  basin,  it  doet 
not  ippear  to  have  been  noticed  between  t^oae  nointsi  nortli  ol 
the  Qartz  to  which  we  have  already  traced  it,  ana  the  di^ictoa, 
the  north  of  the  Riesengebirge,  where  it  reappears  in  Itusaoe  and. 
Silesia^  e,  g.  on  the  west  of  Lawnberg  |tnd  Laubeni  &^. 

(E.)  Poland. 

This  formation  here  constitutes  a  line  of  hills  running  parallel 
to  the  C^pathians ;  it  is  finely  e:|hibited  aft  Cracoi^ :  it  eelititns 
abundant  flints,  affords  the  usua}  org^io  reo^ains,  and  xest0  0^ 
greeii  sand :  i%  was  here  examined  by  Prof.  Quckknd.  I(aiio#^ 
passing  by  Lemberg,  i(  appears  to  extend  into  Rpssiap^     • 

e  ,     '         (F.)  Ruma^  i 

llie  6halk  is  here  exhibited  aeoording  to  the  map  of  M^  B^n^ 
dant;  in  several  detached  points,  on  the  north  of  the  Qnass4p>t£l 
die  north-east  of  Zaleszyky,  between  the  25th  and/}8^  parallels 
of  long,  from  Londoh. 

'Hills  of  ehalk  were  noticed  by  Dr.  Clarke  at  Kasankaiy«t  on 
imeHqni  and  the  town  of  Bidofforod,  signifying  ibe  white  eityj 
vi  said^  tb  take  its  name  ih>m  white  hiils  of  the  same  substance 
in  ita  peidibourhood.  Engelhardt  obilerved  •  chalk,  containiiig 
iti  ustGtal  flints  and  fossils,  even  in  the  Crimea^  t     ^  • 

Mr.  Strangways  is,  however^  of  opinion^  from  more  recent 
eipaiaiinsition,  that  thQ  supposed  cha^lk  of  the  Crimea  is  ^^allV  a 
tertiary  f(»[«iatio%  and  that  the  localities  on  the  Dniestr  aire  thd 
only  ones  which  are  well  ascertained  in  Russia. 
:  $0  partioulani  can  be  gathered  of  the  eastern  or  ndith^eaaterd 
Vo«qidari«a  of  this  fi)iiMioii«  .  We  fiiBf  ^nje<^e,  howeiieri 


HM  AeyipuB  by  the  VaUay  hffis  to  Ae  motttb  of  tfae:Viit«fa.i 
titaoee/  tbe  norihera  border  must  run  etuiiwafd  thitm^tthe) 
Bttllic'lo  the  tshtfid  of  Ri:ig«n* 

Chalk  Dbposits   not  iumediatsly  connegtab  yfiTU 
THE  Great  Centbal  Basin  of  Europe.   . 

(A.)  Ireland, 

,  In  Irelaiid,  a  remarkable  deposit  of  chalk  forms  the  baaia  of 
^e.  great  bajsaltic  area  in  the  north-east  angle  of  that  island  ;  it 
contains  flints ;  the  orsanic  remains  agree  with  those  of  England^ 
the  thickness  of  the  whole  deposit  does  not  exceed  between  200 
and  300  feet;  it  rests  on  green  sand. 

Chalk  is  said  to  occur  on  the  borders  of  the  tertiary  basin  of 
the  Garonne,  near  Dex,  on  the  «outh-west,  and  along  its  north- 
em  border.— (See  the  preceding  article  on  green  sand.) 

(C)  Spain. 

,  In  Spain,  chalk  is  said  to  occur  near  Cervera,  on  the  road 
firom  Barcelona  to  Lerida ;  gypsum  abounds  in  the  same  neigh- 
bourhood, and  at  Pleacente,  two  miles  from  Valencia,  but  the 
descriptions  are  too  vague  to  be  relied  on ;  the  gypsum  men- 
tionedf  seems  to  be  rather  that  of  the  red  sandstone,  than  of  the 
formation  above  the  chalk,  and  possibly  a  cretaceous  mat)  may 
have  been  mistaken  for  the  latter  rock. 

(D.)  Italy. 

In  Italy,  the  Scaglia^  which  covers  the  extreme  secondaiy 
ebains  of  the  Alps  in  the  Veronese,  may  perhaps  be  a  variety  of 
ehalk ;  it  is  described  as  a  calcareous  bed,  containing  nodules 
iCkid  beds  of  variously  coloured  flints,  resting  on  the  ootites  and 
white  limestones,  and  dipping  under  the  tertiary  hills  (i.  e.  those 
consisting  of  the  formations  more  recent  than  the  chalk) ;  it  re- 
i^ipears  against  the  volcanic  group  of  the  Enganean  hills  near 
tne  mouth  of  the  Po,  which  appear  to  have  forced  it  upwards.  * 

.(E.)  Basin  of  Bohemia,  and  the  Valley  of  the  Elbe, 

<r  Dr/Boo^  annouades  that  the  formation  in  this  district,  long 
known  under  the  name  of  planer  kalk,  is  really  chalk.  In  the 
Valley  of  the  Elbe,  he  has  seen  scattered  patches  of  it  in  the 
bottom  of  a  ^noaity  in  the  granite  near  Mahles,  on  die  east  of 
Meissen ;  between  Phnien  and  Strehkd,  west  of  Dresden  \  at 
Colditz,  and  near  Zchist,  south  of  Pima. 

In  Bohemia,  between  Tofditz  and  Bileu,  and  along  tbe  Lliun 
to  Ix^bosita  and  Grabero,  sometimes  supporting  basaltic  oonea. 

More  to  the  south,  this  deposit  appears  to  have  formerly 
•Mvered  the  ooal  and  red  sandstoas  formations  over  an  mrea 
boiMkdAdlqr^wo  linear  on  paaaing  ftomBobenmooth  to  Fcaguc^ 


IS».}       the  primpalMinHUaitt^^aimiiif  Stfrepe.  flS 

B^lm/affd  ]>uelLkti';  aiid  tbe  c^b^  {totk  Bypd  totlJMiv  Inft 
^mttysmtiH patdi^ 'beini soatteredover tkis  districtf  Chi^^diti 
confines  of  Bohemia  anaMomvia/«8tf€^iall^'biitweeiioHdniiA 
month  and  Tribau,  it  is  still  more  abnnaant ;  it  forms  hflk  many 
MtondfedfoetTifghon  theriorthofTribatt.  .i*^^J 

It  also  occtits  near  Brisau  and  £isstt2.  •        .  < 

(F.)  Basin  of  Swabia  and  Bavaria. 

'  This  basin  appears  to  exhibit  cretaceons  mark  a&d  ^loritose 
6balk>  Kke  that  of  Bohemia  on  its  southern  border  at  th^  fdotdf 
th^  Alps^  e«  g.  south  of  Mumcfa^  at  Berg,  and  near  Oa^teici. 

iTo  he  continued.) 
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Analyses  of  Books. 


Philosophical  Transactions  of  the  Royal  Society  of  London,  for 

1823.    Parti. 

"  Upon  perusing  this  part  of  the  Philosophical  TransactioiUfj 
we  findi  with  respect  to  several  of  the  papers  it  contains^  haying 
already  given  such  full  reports  of  them  as  they  were  read  before 
the  Society,  that  we  have  little  more  to  do  in  the  present  ansUy* 
sis  than  to  refer  the  reader  to  those  reports ;  correcting,  how- 
ever, as  we  proceed,  a  few  slight  inaccuracies  in  them,  and 
snp^lying  a  few  unavoidable  omissions.  > 

-  1.  llie  Croonian  Leeture.^-Microscopical  Obti^ervations  on  ike 
Suspension  of  the  Muscvlar  Motions  of  the  Vibrio  TriticL  ^ 
Francis  Bauer,  Esq.  FRS.  FLS.  and  HS.-*(See  Amah,  N.  S. 
V.66.)  .     '  ' 

'''This  minute  animal,  the  vibrio  tritici,"  Mr.  Bauer  infonns 
vm,  ''  is  the  immediate  cause  of  that  destructive  disease  in  wh^at| 
known  under  the  name  of  ear  cockle,  or  purples,  by  fatmei9*  • 
.  "On  opening  some  of  the  diseased  grains,  I  found  their  cavi- 
ties filled  with  a  mass  of  a  white  fibrous  substancfe, 'apparently 
cemented  together  by  a  glutinous  substance,  and  formed  into 
balls,  which  could  easily  be  extracted  entire  from  the  pavitieB'df 
the  grains,  and  which,  When  immersed  in  water,  ini^ntiy  dii^- 
bolved*.  and  displayed  in  the  field  of  the  microscope, -himdMnfe 
of  perrectly  organized  extremely  minute  worms,  all  which>  in  Wis 
than  a  quarter  of  an  hour,  were  in  Hvely  motion/'     »  •      ' 

'  Iii  order  to  ascertain  how  these  animals  are  propagfttM^  and 
how  they  are  introduced  into  the  cavities  of  the  young  gelrnienil, 
the  author  '^  selected  some  sound  grains  of  wheat,  andpIsLced 
gome  portions  of  the  mass  of  wonnH^  in  the  ^ooves  on  tbe^^poste* 
^or«ides  oif  tiie  grains^'  and.  planted  ttem^  tn  the  *gi!oiiiid.iB.thb 


aMith  of  OeloWi  1807.  N#«riv  all  Ao  aaed^  emiKiiiofi^ul 
and  I  took'  from  tama  to  Hm^f  he  oootinuef^  **  Mmm  of  tkm 
yova||»jilaiite  fur  eaiminfitiooi  but  could  not  jpeiccdra  aoy  effaei 
of  thaiQOeiilttliony  till  tha  month  of  Match^  1808|  whan,  in  aaira» 
ftiUy  slitttn^  open  the  short  italic  rfa  young  plan^  I  fpa^d  thiaa 
or  four  worms  within  it ;  they  were  in  every  respect  the  aoaie^ 
but  they  were  now  about  two-thirds  larger;,  as  well  in  length  as 
in  diameter. 

•*  On  the  Ath  of  Jane,  I  feand,  for  the  first  tinia»  aoo&a  af  tiMf 
wafma,  of  di#erent  sices^  within  the  eavitiea  of  the  yaaag  geii« 
mens  \  and  havings  in  tha  beginning  of  Mareh,  founii  sQina  Jif 
them  in  an  enlarged  state  ia  tne  sta&,  I  concluded  that  some  of 
the  original  worms,  ^th  which  I  had  inoculated  the  grains  of 
seed,  had  got,  during  the  germination  of  the  grains^  into  the^ 
stalk,  where  they  became  mature,  and  laid  their  numeroas  eges^ 
some  of  which  must  be  carried  by  the  circulating  sap  into  && 
cavities  of  the  then  forming  young  germans,  in  which  the  yonnj^ 
worms  extricate  themselves,  from  these  eges ;  and  finding  their 
proper  nourishment  within  the'  cavities  or  the  germens,  theee^ 
young  worms  become  of  mature  ase,  and  lay  their  egos  witiiii% 
the  cavities  of  these  germens,  which^  at  tnat  period,  neari^ 
approach  towards  maturity ;  and  these  newly  laid  e^s,  I  conai* 
der  to  be  the  beginning  of  the  third  generation  of  the  wormft 
with  which  I  had  inoomated  the  grains  planted  in  the  ground  in 
October,  1807. 

^  Towards  the  end  of  June,  the  germens  assumed  vaiions  dis* 
totted  tcmn,  «od  began  to  be  fiHed  with  egg«.  I  eitiMted 
oarafiiUy  die  whole  contents  of  one  of  the  largest  grains^  and 
putting  it  into  water  in  a  watch*g^s,  I  found,  on  examination 
uttder  dia  mioioacopei  seven  laiga  worms,  all  ijive,  bending  and 
twhtine  in  Iha  water  lake  so  many  small  serpents." 

Tha  Tai|{est  worms  are  more  of  a  yellowish-white  colour  thai|# 
the  young  ones,  and  are  not  so  transparent;  fipom  the  head^ 
whian  is  somewhat  roundish,  and  famished  with  m  pioboaeis,  as 
mentioned  in  oar  lefport  of  this  kcture,  they  taper  gradnaliy  off 
towaids  the  tail,  which  is  scarcely  half  the  diameter  of  the  mid- 
dle of  their  body)  and  ends  in  an  obtuse  claaF4ike  point* 

^  The  movements  of  these  laife  worma  are  very  faint  and 
slaw;  they  aia  very  seldom  obsored  to  nnroll  thamselvea 
antiral^l  they  move  their  heads  and  tails  fidntiT,  but  their  prftf 
btMida  Ihey  move  constantly,  extending  and  contiactinff  ife 
qaiekhr  i  aad  whan  in  the  act  of  discharpng  their  egss,  Uiefy: 
band  the  taii«piaca  upwards  with  a  vaiy  qind^  ierk,  at  toe  paa»> 
ing  of  evacy  egg ;  after  having  dischaiged  aU  their  ens,  thi^ 
parent  wonaa  soon  die,  andinafewdaya  they  decay,  anI&llUy 
piaaas  ahaoat  at  every  joint* 

**  Tha  ^gs  ooaM  ant  fioas  the  arifioa  in  atiinga  of  five  or  aixy. 
to  one  anodiar  ai  &air  ends,  vrittoli  tiraa  appear  tran» 
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riildf  m^wtremelyCh^  and  irfeMpafeiit  nembrftne^  ^mvqj|ii 
tldd^ Hm yoitng fr^m Mil  iMndistrndtly  Men;  «ad#  if  ttUen*- 
tiTdy  obaervedi  it  may  be  seen  tnoyki^  iriditn  thm  ^oteldpa/* 
^e^  0ggt(>  aft^r  th«  mmni  have  qmtiled  Ifaem^  soea  tfhritiel 
tndidfioay^  aiid  it  app^an  that  they  ultimately  disselrei       * 
^/^^  Die  yotmg  worms  aro  aomewhat  (nnallef  i|nd  mora  trana^ 

Craiit  than  those  which  are  found  in  the  f&ore  maturd  gffMS^ 
t  ID  a  Teiy  sluMt  time  after  thay  hav«  mixed  with  die  otheri> 
they  oaanot  be  diatin^iislMd  from  them*  Ihni^^  whidi  ar4 
fcund  ia  the«6aTities  of  the  mature  grains^  are  n^early  aU  of  the 

isiBe  site-;  they  are  from  ^  to  -3^  {^^^  ^^  ^^  ^^^^  i^  l^iif^ 
^^dtt^part  of  an  inch  in  diameter.  They  are  milk  whUe^ 
semi^tmnsparetot ;  and  if  viewed  with  the  strongest  magmfying 
-pcrwety  appear  annular^  tike  the  large  worm(i>  though  no-  extem 
attl  Indentations  are  observable ;  they  appear  lik^  fine  glasa 
tidbes  filled  with  water^  and  containing  mwy  inr  bubbM*  m 
oLose  eiieceisioD^  and  of  die  smie  number  as  the  ringi  o^ 
jeinii  in  the  old  worms.  At  both  extaremities  (one  of  whieh  \i^ 
more  sharply  pointed  than  the  other)^  there  are  uo  suoh  divi-* 
aiont'or  joints  penseptible.  These  extremities  are  each  about 
oae««ighth  of  the  whole  lengtii  of  the  worm  $  they  Me  perfeetly 
tratmarenti  and  appear  )ike  sdlid  glass. 
-*  '^The latter  end  of  July,  the  diseased  gmins  had  almost  aU 
Attained  their  full  siae,  and  assumed  a  brownish  tint  |  ^  mid 
nbout  the  fifth  of  August  they  Were  all  of  a  dark  brown  eolour, 
ilsriously  distorted,  and  %a  hard  as  wood.  The  cavities  of 
ttMse  grains  were  now  eompIeCely  filled  with  young  worms^ 
and  these  worms  were,  iu  every  respect,  the  same  as  those 
with. which  I  had  inoculated  my  first  seed  grains ;  and  those 
specimens  were  now  more  than  twelve  months  cdd^  and,  eonse^ 

Juehtly,  the  grains  and  the  worms  within  them  were  complet^y 
ry$  but- after  soaking  them  in  water  about  an  hour,  the  worms 
PBcovei«d  their  powers  of  moving,  imd  were  again  as  litely  as 
those'  which  were  taken  from  tiie  living  plants. 
..^Tke  htrge  worms,  after  they  become  dry,  die>  and  never 
revive ;  neither  can  die  young  worms  within  the  ^ggs  be  re- 
Wed,  if  the  eggs  have  been  but  for  a  moment  dry  before  the 
wetins-  ha\^  ^imcated  themselves.*'  Mr^  Bauer  found  that 
aaob  wofms  as  bilid  been  kept  the  shortest  time  in  water>  reoo-» 
ulered  their  motions  soonest;  ^'  so  that  those/'  he  says^  ^  which 
Ytsd^  been  examined  in  the  plain  objeot*glass,  where  only  a  very 
#maU  quantity  of  water  can  be  appliedi  whieh  very  soon  eva«> 
pottttes^  almost  every  individual  worm  recovered  in  less  than  H 
quiifter;  of  an  hour ;  and  if  the  water  is  a  second  time  suffered 
aoon  to  evaporate,  the  experiment  may  be  repeated  many  times 
f^oeeessftdly-  with  the  same  worms;  but  after  the  seoofkl*or 
tidpd  repetition^  if  there  is  a  suspension  of  a  week  or  ten-dayi 
^  each  kiterval> .  several  worms-ao  not  revive,  aod  the  number 
of  these  increases  at  every  succeeding  repetitioB»    If  this  ex* 


pmoiei^t  be=Mt  repealed  too  scioa  or  too  fi^quehdy/  tk^  woirms 
mtaia  dieir  reviTifMsent  quality  much  lon^r;  the  longest  peridd 
of  recoYery,  after  a  second  suspension,  I.  have  hitherto  ascer^ 
iained,  was  eight  months. 

'f*-  If  the  worms -are  kept  alive  in  water  for  a  week  or  ten  days; 
the  experimentrcaimot  be  repeated  so  often,  but  the  intervate 
of  suspension  may  be  prolonged  considerably.  I  made  the  ex- 
pmmentiverY' recently  with  grains  which  were  three  years  and  ten 
days  cdd,  and  dry.  After  extracting  the  worms  from  the  grains] 
I  kej>t  them  in  wateic  35  days,  and  after  they  had  again  been  I'd 
days  perfectly  dry,  I  supplied  them  with  wiater,  and  in  lefijis 
tl^itfi  twelve  houm'  soaking  they  were  again,  almost  every  indir 
▼idual,  in  as  lively  motion  as  if  they  had  just .  been  .taketi 
fimn  fresh  grains  of  the  growing  plant.  I  had  the  pleasure  of 
showing  these  worms,  in  that  state,  to  several  ^^mpers  of  tfajpj 
Society,  on  the  29th  of  September  last ;  after  that  day,  I  pre- 
served the  same  specimens  18  days,  perfectly  dry ;  when,  sUp^ 
plying  them  with  water,  I  founds  in  less  than  three  hours,'  at 
leafct  onte*4hird  of  them  in  lively  motion ;  but  the  next  monl- 
ing,  after  they  had  just  been  16  hours  in  water,  they  were  all 
defl^d,  -If  these  worms  are  kept  in  a  large  glass^^  where  the 
water  cannot  evaporate,  they  remain  alive  more  than  three' 
months,  but  then  they  gradually  die,  and  become  as  straight  as 
needles/'  The  glutinous  substance  in  which  the  worms  ai*e 
pveserved  mnst  be  secreted  by  them,  ''  sincQ  in  grains  iu  which 
the  worma  aad  the  fungi  br  smutballs  exist,  that  portion  of  the' 
cellular  tissue  of  the  young  germens,  where  a  worm  has 
formed  its  nest  and  laia  its  eggi$>  is  entirely  preserved ;  whilst 
in  those  portions  of  the  gmins  which  are  immediately  in  con-' 
tact  with  the  fongi,  the  celliilar  tissue  entirely  disappears,  and 
the  ftmgi  are  oi^y  enveloped  by  the  external  tunic  of  the  young 
germea.'- 

'  This  lecture  is  illustrated  with  two  engravings  from  microsco- 
pical drawings  by  the  author;  one  representing  the  diseased' 
wheat,  and  the  otner  the  worms  themselves. 

IU   Of  MttalUc  Titanium.     By  W.  H.  Wollaston,    MD. 
VPRS.— (See  iliiyiii/5,  V.  67.) 

<^  My  attention,^'  Dr.  Wollaston  remarks, ''  has  been  directed^ 
by  various  friends,  especially  b^  Professor  Buckland,  wl^p'. 
gave  me  the  subject  ot  my  experiments,  to  certain  very  stad;li 
cubed,  having  the  lustre  of  burnished  copper,  that  occasionally 
are  found  in  the  slag  of  the  great  iron-works  at  Merthyr  Tj^dvi^ 
in  Wales,  which,  from  their  hue,  have,  by^ome  persons,  been 
imagined  to-be  pyritical.  Their  colour,  however,  is  not  trulv^ 
that  of  any  sulpbnret  of  iron  that  I  have  seen ;  and  though' 
the  form  be  cuoic,  it  is  not  the  striated  cube  of  common  i^onf^ 

Srrites,  which  so  often  passes  into  the  pentagonal  dodecahe^ 
iOn,  but  similar  to  that  of  comtnon  salt ;  for  any  marks,  l^stt' 
Mre  to  be  discerned  on  their  surfaces,  appeat^  as  indented'. 
squaipeainslead of  strise. 


!C   • 
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.  fl  [Ehfk  hardness  also  is*  totally  di£fereetifr<]^'  ll|aVi>C^jp^»tefl» 
igEidis  such^aa,  when  combined  wtb  the  .preeedtn^  ohfnaeUn^ 
i^arks  a  substance  wholly  unknown  to- mineralogists;  'By  se^ 
lecting  a  sharp  angle  of  one  of  these  oubeSiU.foond  tiiot  I 
<»ubl  not  only^  write  upon  the  hardest  steel,  or  upon  ta'own 
glass,  but  could  even  visibly  scratch  a  poUsbed  surface-ofvi^atfar 
on  rock-rcrys|;aJ.  ...si, 

i*  Having  broken  out  some  of  these  crystals  toi^  experimeDli 
I  found  them  all  ap{>arentlv  attracted,  by  amagnet;  but  observe 
ing  thai  they  had  still  small  portions  of  sla^  adherent  to  tbeaa^ 
they  were  next  digested  in  muriatic  aoid^  which,  by  dissolving 
the  iron  from  their  surfaces,  soon  freed  Uiem  from  theif  deoef^ 
tive  appearance  of  magnetism.  ...» 

'^  Before  the  blow«pipe  they  are.  uttetiy  infusiblet  Ai  ckni^ 
tinued  heat  oxidates  themi^  ana  they  become  purple  or  red  sN; 
the  surface,  according  to  the  degree  of  oxidation^  or<deptlL  tb 
which  it  penetrates/'  * 

r  We  must  here  add  to  Dr,  WoUaston's  statement  respeatinl; 
the  purity  of  these  cubes  of  titanium^  as  given  in  -our  repotft 
of  this  paper,  that  they  contain  no  sulphur.  '  ... 

.  In  considering  the  properties  which,  evince  that'  they  tare  sna/ 
n(ietallic  state,  Dn  W.  observes,  that  when  the.  actioik  of  mt«» 
upon  them  is  rapid,  **  heat  is  evidently  geniesated,  as  by  the 
combustion  of  other  metals ;  but  as  I  acted  upon  ti^em  in^  .their, 
solid  state,  and  did  not  pulverise  them,  I  did  not  witoiess  wiuit 
coqld  properly  be  called  detonation,  as  described  by  Lampadiiis*  ^ 

To  the  several  metals  with  which  Dr.  Wollaston  was  unaae^. 
c^^l  in  his  endeavours  to  unite  one  of  these  cubes,  as>afc*: 
ready  mentioned  by  us,  we  mtistnow^addlead..  The  ibllowtiie. 
particulars  form  kn  appendix  to  this  interesting  paper.      .  .     . 

*f  Since  the  date  .  of  this  communipatioo,  the  liberality  of 
Mr.  Anthony  Hill,  of  Merthvr  Tydvil,  has  supplied  memth  a 
larger  quantity  of  the  slag. which  formed  the  subject  of  myifivdt 
e:|f:periinents,  and  has  enabled  me.  to  determine  the) specific, 
gravity  of  metallic  titanium  to  be  5*3.  For. this  purpose,  the 
yilf^us.  part  was  fused  with  a  mixture  of  borax  and  sukncailio^ 
nate  of  soda  in  abgut  equal  quantities,  and  was  thea  dis^ 
solved  in  muriatic  acid,  which  also  removed  a  quantity  ofr  me- 
tallic iron,  and  left,  the  titanium  freed  from  extraneons.mattef*} 
Though  great  part  of.  what  was  thua  obtained  from! the  interior, 
Q^  the. slag  was  in  a  pulverulent  state,  the  quantity,! ^fiiicili. 
amounted  to  ,32  grains,  and  displaced  6*04  of  water^  waa>8ttffiA. 
ciejQt  to  preclude  any  considerable  error*    .     .       ....;//(: 

^*  I  hspre  moi^eover  learned  that  metallic  cubes,  ^similar  .lo^ 
those  which  I  have  above  described  and  examined^  were/mMSi 
than  20  years  since,  observed  in  a  sla^  at  the.  Clyde  IroU; 
Works  in  Scotland ;  that  a  sinall  quantity  has  also  Oie^uk  met; 
.ifi^th  at  the  Low  Moor  Iron.  Works,  near  Bradford^  in  Ypckr'^ 
shire  ^  and  at  the  Pidding  Iron  Works,  near  Alfreton^.  iu;  DeK 
byshire  ^  and  that  some  good  specimens  have  h^m, 


fiom  Vdnitj^pOiiU  i^  Momaoudiilure ;  but  it  does  nH  to)^e«r 
liiat  any  ooo  has  aacertained^  or  ey«i  suspected^  the  real  na^ 
lure  of  thU  singular  product/' 

IIL  On  the  0ifftrence  vf  Structure  beiweem  the  Human  Mtm^ 
^hmna  Tympam ,  mni  that  of  the  Elq^ani.  By  Sir  ETerard 
Rome,  Bart.  VPRS.-KSee  Annab,  v.  69.) 

The  full  sound  of  the  French  horn,  we  find^  produeed.  the 
^ame  effect  upon  the  elephant  at  Exeter  'Change^  with  the  low 
4iQtes  o^  the  piano-forte,  as  described  in  our  report  of  this 
coHunimsGation. 

We  haire  already  explained  the  difference  of  structure  between 
•the.hluBaA  membnma  tympani  and  that  of  the  elephant,  as  here 
described  by  Sir  E.  Home  :  his  obsenrations  on  that  membraoe 
JA  other  quadrupeds  ^e  as  follows ;  they  are  illustrated,  toge* 
Iher  with  the  immediate  subjects  of  th^  paper,  by  engtayinga 
firoi^  drawings  by  Mn  Clift. 

''  llie  nearest  approach  I  have  met  with  among  quadrupeds 
to  this  peculiarity  in  the  elephant^  is  in  neat  cattle  i  in  tiiem 
the  membrane  is  more  oyal  proportionably  than  in  the  ele- 
phant ;  it  is  i%  of  an  inch  long,  ^  broad.  The  handle  of  the 
analleuB  lies  in  the  direction  of  the  transverse  diaocieter  of  the 
otid,  and  extends  two^thirds  of  its  length ;  it  is  not,  however, 
jutuated  in  the  middle  line  of  the  oval,  but  so  much  nearer  to 
ihe  anterior  side,  that  the  fibres  on  that  side  are  two^thirds 
•horter  than  those  on  the  opposite. 

.  ^'  In  Ae  deer,  the  memprane  is  of  an  oyal  formi  whose 
traasFerse  diameter  is  ^.  of  an  inch,  the  conjugate  ^  i  the 
•iudleus  has  its  haiidle  nearer  the  middle  line  thsm  in  neat  cat- 
^e,  the  anterior  fibres  are  <^  of  an  inch^  the  posterior  -^  of  an 
inch  long* 

<'  In  the  horse,  and  hare,  the  handle  of  ihe^  malleus  ties  in 
ihe  middle  line,  so  that  the  fibres  on  the  two  sides  $j€  equal. 
In  the  hare  the  handle  is  more  curred* 

^  In  the  cat,  the  fibres  are  nearly  the  same  as  in  the  horse.  I 
mention  this  eircutiastance,  since  it  leads  to  the  conclusion, 
thStt  die  whole  of  the  feline  kind  have  a  similarly  oonstructed 
organ. 

^  The  affect  q£  the  high  notes  of  the  piano-forte  upon  the 
.great-lion  in  Exeter 'Ghtm^e,  only  called  nis  attention^  which 
was  veiy  great.  He  remained  silent  and  motioi^ess ;  but  no 
iooner  were  the  flat  notes  sounded,  than  he  ^nmg  «p,  endea- 
voured to  break  loose,  lashed  his  tail,  and  s^pearad  to  Im 
enraged  and  furious,  so  much  so  as  to  sJarm  the  £amale  anso- 
•tators.  This  was  accompanied  with  the  deepest  yeUsj  which 
oeased  with  the  music.^' 

IV 4  Corrections  applied  to  the  Great  Meridional  Arc^  extend* 
ingfrbm  latitude  8^  9'  38'',  89,  to  latitude  18^  3'  23'',  64^  io  re- 
•4uce  it  to  the  Parliamenitarjf  Standard.  By  Lieut  Col.  W. 
-Lambton,  FRS<,  8ic. 

.  .  Tbia  ehort  |>aper|  it  la  prob&ble>  forms  the  lart  oomanuoica- 
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Voii  ttlsp^btjing  the  mea^rement  of  an  are' of ,  the  ttieriiilisi^  in 
ttidia^  6v6r  prepared  for  the  scientific  worljd  by  its  lamented 
author:  his^. decease  topk  place^,  as  we  are  i^rormed. by.^e 
liidtan  papetSy  on  the  2()th  of  January  last,  only  eleyen  days  duer 
ifad  present  communication  had  been  reaa  betof^  the  tWyal  §9^ 
eiety*  We  shall,  on  this  account^^  be  more  particular,  iti ,  pur 
4a^^kis  of  these  **  Corrections,**  than,  under  circumsfajgaces  9^ 
ftfs§  mterest,  we  probably  should  have  been.  .  ' 

'  Col.  Lambton  first  expresses  his  satisfaction  at  the  results  of 
Capt.  Kater's  experiments  ya.  examining  and  comparing  t^e  ^if 
fere^stapdard  scales  ;  and  his  pleasure  on  finding  *'  that  tim. 
Commissioners  for  considering  the  subject  pf  weights  iaind  mea^ 
s\ires  have  adopted  Mr*  Bird's  scale  of  1760,*  as  by  that  means 
there  is  now  a  universal  standard  of  comparison,  which  applies 
to  the'f'rehch  metre,  and  to  all  the  measures  used  on  th^  Con , 
tinent/'  *' From  Capt.  Kater's  results  it  appears,*^  ihe  Cpl* 
Continues  "that with  respect  to  a  measurementpn the  ineriai^i^y, 
lire  degree  depending  on  my  brass  scale  must  be  multiplied  by 
,000018,  and  the  pro4uct  subtracted  from  the  measure  given^ 
bV  the  scale,  to  reduce  it  to  whal^  it  would  have  beeuy  had  it 
Been  measured  by  what  is  now  the  Parliamentary  standard: 
and  ihe  (Icgree  depending  on  Ramsden's  bar,  by  ,00007,  ..£^na 
tl^e  product  added  to  the  measure  given  by  t^e  par, ,  to.  ^educi^, 
it  tivthe  standard  measure."  '  . 

^  Tl^  arc  wh^ch  Col.  Ls^mbton  measured,  h^  next  shpws,^  de- 
pfepds  op  both  these  standaifds ;  ancl  he  then  gives  in  siicces^lqi:^ 
it?  different  sections,  cori^ecting  them  by  the  above  fg^ctor^  as, 
he  nrbcpeds.    From  these  correctioiis  we  have  the  degref^  a^, 

iKiioWr    ^  •  .      ;  .,..V;  ,.:„ 

Fathorai. 

«'The  defgf^e  fox  latitude  ■  9"  34''  44"=  ■604'?7-09n        "    "  " 

''■■■■::■  for  latitude  13      2  65  «  60490-31  V  Indian.''! 

for  latitude  16  '34  42- fa  60511-e5j  '  .  "' 

'     •'     '        for  latitud^  47    30  46  =  60779-00    french; 

-••    ■       for  Iktitude  62      2  20  =  60824-26  •:£nglish. 

'  "  ■  •■  •■      for  latitude  66   SO  12  =  60963-00    Swedish/ 

•fl  lihiBti  eampttting  from  Eq.  3y  page  4&8y  irithe  PklL  Tfatts« 
fdr.Al^iS^  Pl^rtlL,  we  shall  have  the  elliptioity  of  theeatthaa. 
fbllowa:  by  the 

Ia«i«ft  and  French, '  -M.-irr  5  Ttr^iirt ;  tt^.tit  \'  Mteali  -trfr.T^t  ' 

'-Widtinaad  Enghslr,   ^^^^  ;  .^,^^  ;  ^^^^ ;        •      frf,x^; ' 

-Ifidhut  'iind  Swedish,  •^\^^ ;  ^,^^ ;  ^^,^ ;  ;^-^.tt";  ' 

'  •      '  General  Mean  ■jyt4r  5' 

.  It  is  next,shown,  by.  means  of  a  table  computed  from  certain 

da&  given  in  the  paper,   "  that  the  first  degree  in  latitude 
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With  respect  to  the  dimenfiipns  of  the  earth,  and  the  Mgt|i 
of  the  quaarantal  arc  of  the  elliptic  meridian,  the  author  thevi 
deduces,  that  608^0*17  fathoms  is  the  measure  of  the  degree  on 
the  equatorial  circle ;  and  that  ^'  6467756  fathoms  is  the  lengt^ 
of  the  quadrantal  arc,  which,  reduced  to  inches,  and  multipli^ 
[divided]  by  10,000000,  we  get  39-3677  inches  for  the  metre  at 
the  temperature  of  62^,  which  falls  short  of  the  French  metre  by- 
*0d32  inches,  when  reduced  to  the  same  temperature/' 

'^  This  conclusion  is  very  satisfactory,  and  I  hope  that  equal 
success  will  attend  my  operations  to  the  northward,  I  hav^ 
already  measured  another  section,  which  extends  to  latitude 
21°  6^,  having  just  returned  from  finishing  it  \  and  when  all  the 
necessary  calculations  and  corrections  arQ  made,  I  shall  draw  out 
an  account  of  the  whole,  and  forward  it  to  the  Royal  Society  at 
a  future  period.  The  celestial  arc  has  been  determined  by  seveii 
stars,  but  there  are  many  now  out  of  my  reach  which  I  observed 
in  the  beginning. 

'^  It  may  be  satisfactory  to  the  mathematicians  in  Europe  to 
kpow,  that  I  apanow  advancing  through  Hindoostan ;  and  fron> 
what  I  can  learn  from  the  different  public  authorities,  I  do  not 
apprehend  any  difficulty.  They  are  all  inviting  in  their  letters^ 
and  all  seem  desirous  that  I  should  go  through  their  respectivie 
districts.  If  my  present  arc  be  continued  direct,  it  will  pa^ 
through  Bopaul,  and  near  Seronje,  where  I  shall  have  again  to 
obsenre  the  stars,  and  measure  a  base ;  and  if  Scindiah's  cpuQtry 
be  in  a  quiet  state,  my  meridian  will  pass  through  Gualior,  his 
capital ;  and  my  sixth  section  will  terminate  near  Agra,  qn  th^ 
Jumna...  I  have  made  up  inv  mind  to  execute  all  this  if  I  liv|3| 
and  continue  to  have  that  now  of  health  and  spirits  which  have 
hitherto  attended  i^e.  The  result  of  ^uch  an  extensive  m^a^i^u^e^ 
mentmustbe  interesting  to  scientific  men;  and  I  shall  exert 
my  endeavours  in  doing  justice  to  the  work,  and  in  giving  a 
faithful  account  of  the  operations." 

In  concluding  our  notic^  of  this  paper,  we  cannot,  but  expr^ii^s 
onr  earnest  hope  that  some  fully  qualified  person  may  Bpeedijtjf 
be  appointed  to  continue  Col.  Lambton's  operations,  as  weU  in 
the  me^iiurement  of  the  arc,  a3  in  the  extension,  frop^  it]  of,  ;8^ 

feneral  survey  of  the  country ;  the  latter  undertaking  j  w^  belie^ei 
ad  already  been  commenced  hj  Col.  Lambton,  and  the  present? 
state  of  our  knowledge  respecting, the  geograpl^y  of  HindoiM^ 
imperiously  requires  its  prosecution. 

y»  On  the  Changes  which  have  taken  Place  in  tlie  J3eclini$iiqn 
of  some  of  the  principal Jixed  Stars; 

VI.  Appendix  to  the  preceding  Paper  on  the  Changes  whic^h 
appear  to  have  taken  place  in  t/ie  Declination  of  some,  ofthefigced 
Stars:  and 

VII.  On  the  Parallax  of  a  l/yra*  By  John  Pond,  £sq^ 
Astronomer  Royal,  FRS. 

To  give  a  satisfactory  account   of  these  important  papers 
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trould  occupy  a  far  greater  fipace  than  we  could  at  present 
deyote  to  the  subject :  we  must^  therefore,  confine  our  extracts, 
in  this  phice,  to  the  conclusion  of  the  paper  on  the  parallax  of 
9  Lyrse ;  the  difference  between  which  and  that  of  y  Draconis, 
Mr.  Pond  finds,  is  absolutely  a  quantity  too  small  to  be  mea- 
imred,  or  it  is  zero  ;  and  his  observations  indicate,  in  the  most 
decided  manner,  that  the  actual  parallax  of  the  former  star  can«- 
not  exceed  a  very  small  fraction  of  a  second. 

''  Notwithstanding  the  importance  of  these  mvestigations  to 
Che  history  of  astronomy,  and  to  our  forming  a  correct  notion  df 
the  system  of  the  universe,  yet  our  decision  ultimately  tumfs 
tmon  so  very  small  a  quantity,  that  our  having  reduced  the 
inquiry  to  these  narrow  limits,  rather  tends  to  show  the  perfecf- 
tion  of  each  instrument  [of  Greenwich,  and  of  Dublin],  thantiie 
defect  of  either.*' 

^  On  former  occasions,  I  considered  the  question  of  parallax 
in  the  particular  case  of  a  LyrsB  as  undecided,  and  as  perfectly 
open  to  future  investigation ;  but  the  observations  of  the  present 
year  have  produced,  on  my  mind^  a  conviction  approaching  td 
moral  certainty.  The  history  of  annual  parallax  appears*  to  me 
to  be  this*:  in  proportion  as  instruments  have  been  imperfect  in 
their  construction,  they  have  misled  observers  into  the  beUef  of 
liie  existence  of  sensible  parallax.  This  has  happened  in  I£aly 
to  astronomers  of  the  very  first  reputation.  The  JDublin  instru- 
ment is  superior  to  any  of  a  similar  construction  on  the  Conti- 
nent ;-  and,  accordingly,  it  shows  a  much  less  parallax  than  the 
Itsdian  astronomers  ima^ned  they  had  detected.  Conceiving 
that  I  have  established,  beyond  a  doubt,  that  the  Greenwich 
kistrument  approaches  still  nearer  to  perfection,  I  can  come  to 
no  other  conclusion  than  that  this  is  the  reason  why  it  discovers 
no  parallax  at  all.''  ' 

•  VlII.  Observations  on  the  Heights  of  Places  in  the  Trigonome* 
trical  Survey  of  Great  Britain,  and  upon  the  Latitude  of  Arbury 
HHL  By  D\  Bevan,  Esq. :  Communicated  by  Sir  H.  I>avy, 
Bart.  PRS. 

"  Bytneans  of  levelling  to  the  canals,  8cc.  Mr.  Bevan  found  the 
Mlititry  to  the  north  of  AAury  Hill  suddenly  to  fall  about  40O 
fecit;  and  continue  at  this  depressed  state  for  nine  or  ten  miles; 
This  ^'  defect  of  matter,"  he  observes,  ^'  was  a  strong  ground  for 
(Supposing  a  deflection  of  the  plumb-line  to  the  southward  ;*'  and 
by  calculating  the  latitude  of  Arbury  station,  from  the  latitude 
of  Blenheim,  as  determined  by  previous  observation,  independent 
of  any  astronomical  observation  made  at  Arbury,  he  found  it  to 
be  62^  13^  23^^,  or  five  seconds  kss  than  was  shown  by  the  zenith 
sector.  For  the  calculation  by  which  this  discrepancy  was  de- 
duced, and  for  the  other  subjects  of  the  paper,  we  must  refer  the 
reader  to  the  original.  B. 

(2Vi  be  continued,) 
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June  2Q4 — ^A  paper  was  read^  containing  a  Description  of  a 
fieclioa  of  the  Crag  Strata  at  Bramerton,  near  Norwich.  By 
llifihiurd  Taj^lor>  ^q«s  <^onununicated  by  John  Taylor,  Eaq« 
Tre«9.  6S« 

,  Thia  pftper  waa  acoompanied  by  a  sketch  of  the  crag  beds  at 
Smmerton,  resting  upon  the  upper  chalki  and  a  table  was  sub- 
joined containing  the  respeotiTe  thicknesses  of  the  aeries  of 
bedsi  with  a  list  of  such  organic  substances  as  belong  to  each. 

A  paper  was  also  read^  on  the  Qeotogy  of  Bio  de  Janeiro. 
By  Alexander  Caldcleughi  Esq.  MOS. 

The  mountains  in  the  neighbourhood  of  Rio  de  Janeiro  are  for 
the  most  part  composed  of  gneiss  intersected  by  granite  veins. 

A  siliceous  stalactite  was  observed  by  the  aumor  to  form  in 
this  district  from  the  overhanging  masses  of  gneiss,  specimens 
of  which  were  presented  to  the  Society* 

As  the.  absence  of  hot  springs  makes  the  occurrence  of  thesd 
stalactites  of  very  considerable  interest,  Mr.  Caldcleudi  offers 
the  following  hypothesis  to  explain  their  formation ;  the  water 
which  in  Brassil  constantly  trickles  down  the  bare  sides  of  the 
hills,  often  reaches  a  temperature  as  high  as  140^  or  160^  of 
Fahr«  This  warm  water  descending  on  decomposing  strata  of 
gDeiss,  such  ad  ip  the  case  with  that  from  which  these  specimens 
are  tak^n,  seizes  the  potash  of  the  felspar,  and  then  acts  upon 
the  quartz,  and  forms  a  siliceous  stalactite.  Some  of  the  hot 
springs  or  geysers  of  Iceland  do  not  reach  the  boiling  point,  and 
perhaps  the  quantity  of  silet  dissolved,  the  inverse  of  what  is 
shown  to  be  tne  ease  with  carbonate  of  lime,  may^  in  a  great 
measure,  depend  on  the  temperature  of  the  alkaline  solvent. 

June  27  tf — ^A  paper  was  read,  entitled,-  "  Observationson  the 
Quartz  Rock  Mountains  of  the  West  of  Scotland  and  North  of 
Ireland,  more  particularly  those  of  Jura,  with  an  Account  of  the 
•ncient  Beaches  and  Trap  Dykes  of  that  Island,  accompanied 
by  a  Plan  and  Sections .'' 

The  quartz  rock  is  traced  in  a  succession  of  districts  from 
Lerwick,  in  Shetland,  to  the  county  of  Donegal,  in  Ireland  ;.and 
ia  J«ra  the  thickneas  of  the  mass  is  estimated  at  10,260  feet. 
The  similarity  and  singularity  of  form  assumed  bv  quartz  rock 
mountains  in  districts  remote  from  each  other,  is  deduced  from 
the  p^aliar  construction  and  material  of  the  mountain  mass 
acted  upon  by  powerful  aqueous  currents.  Quartz  rook  is  of 
great  extent  in  the  county  of  Donegal,  where,  in  one  instance. 
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it  rests  immediately  on  granite,  and  at  fbe  Macktsh  mountain 
contains  a  bed  of  pure  siliceous  sand  of  considerable  thickness. 

The  author  proceeds  to  notice  the  ancient  beaches  of  Jura 
\vhich  appear  hitherto  to  have  escaped  observation  :  these  occur 
on  both  snores  of  Loch  Tarbert,  and  are  disposed  in  six  or  seven 
terraces  rising  regularly  from  the  present  shore,  above  which  the 
highest  is  elevated  about  40  feet ;  the  breadth  occupied  by  these 
beaches,  in  some  instances,  amounts  to  three-fourths  of  a  mile, 
and  their  line  or  extent  has  been  traced  eight  or  ten  miles. 

The  author  concludes  with  a  description  of,  and  remarks  on, 
the  trap  dykes  of  Jura ;  these  are  extremely  numerous,  and 
remarkable  for  preserving  courses  nearly  parallel  to  each  other,  and 
^arly  in  the  line  of  dip  of  the  quartz  rock  which  they  traverse, 
whicn  gives  occasion  tor  offering  some  reasontii  to  account  for 
that  particular  disposition. 


mt 
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SCJBNTIFIC    INTELLIGENCE,   AND    NOTICES    OF    SUBJECTS 

CONNECTED    WITH    SCIENCE* 

I.  Composition  of  Morphia. 

From  the  experiments  of  M.  Bussy^  it  appears  that  merpbia  is  com<* 
posed  of 

Carbon 69  0 

Azote 4*5 

Hydrogen 6*5 

Oxygen 3CM) 

lOOO 
(Journal  de  Pbarmaciei  viii.  590.) 

II.  Corrections  for  Moisture  in  Gases* 

The  following  observations  and  formulas  are  taken  from  the  last 
edition  of  Dr.  Henry's  Elements  of  Chemistry,  vol.  i.  p.  25 : — 

Another  correction,  which  it  is  often  necessary  to  make  in  takinsp 
the  weight  of  gases,  is  for  the  quantity  of  aqueous  vapour  diffused 
through  them.  It  is  obvious  that  all  gases,  which  are  specificaltv 
heavier  than  aqueous  vapour,  must  have  their  specific  gravity  dimt« 
nished  by  admixture  witn  steam ;  and,  on  the  contrary,  all  eases  that 
are  specifically  lighter  than  steam  must  have  their  specific  gravity 
increased  by  that  admixture.  For  the  following  formulae,  I  am  indebted 
to  Mr.  Dalton,  who  has  obligingly  stated  them  at  my  request. 

'*  At  ordinary  temperatures,  the  tension  or  elasticity  of  aqueous 
vapour  varies  iVom  1*  100th  to  l-50tb  of  the  whole  atmospheric  pres- 
iure ;  in  the  present  case  it  is  supposed  to  be  a  given  quantity.  The 
specific  gravity  of  pure  steam  compared  with  that  of  common  air,  under 
like  circumstances  of  temperature  and  pressure,  is,  according  to  Gay* 
LiiMie,asO'620tol. 

H  Lat  a  aa  weight  of  100  cubic  inches  of  dry  oommon  air,  at  the 
pressure  SO  injpbe?  an4  temperature  Off  Fahi.  \  p  m  ^^ivMEft^'^pM^ 


'  •  « 

aurq  of  Almoipherie  air;  andy  s  pressure  or  tennon  of  yM>oi]r  m  anj 
moist  gas.  Then  the  following  formulae  will  be  found  useful  in  calcu- 
lating the  volumes,  weights,  and  specific  gravities,  of  dry  and  moist 
gases ;  putting  M  for  the  volume  oi  moist  gas ;  D  for  that  of  dry  gas  ; 
and  V  tor  that  of  vapour,  viX  of  the  same  pressure  and  temperature* 

1.  M  =  D  +  V, 

2.  ^^^M  »  D. 

p 

3.  ^  M  =■  V. 

p-f         f 

**  If  we  wish  to  infer  the  specific  gravity  of  any  dry  gas  from  the 
observed  specific  gravity  or  weight  of  the  same  mixed  with  vapour,  It 
will  be  convenient  to  expound  p  by  that  particular  value  which  corre- 
sponds with  <i,  namely  30  inches  of  mercury;  and  let  s  s=  thespeclfifi 
gravity  of  the  dry  gas,  and  to  =  the  observed  weight  of  100  cubic 
inches  of  the  moist  gas. 

Then  we  shall  have  the  following,  viz. 

5.  ^^^.  *  a  +  ^  X  -620 a  =  to. 

30         i  f  \ 

6.  <=te.  ■     ,;     (w  -  -  X   -620  a.) 

ExempUficalions, 

1.  98  vol.  dry  air  +  2  vol.  vapour  =  100t<^,  of  moist  atr.    ' 

2.  Given  p  ^  80,/=  5,  and  M  =  100.  ' 

Then  ^-^ .  M  3=  D,  the  dry  air,  =  981. 

3.  And  ~  M  SB  V,  the  vapour,  =  l^* 

4.  Given  D  =  100,  p  =  30,/=  -4. 
Then     Jl^ —  =  101'35,  the  moist  ain 

Given  V*  =  2,  p  =  30,/  =  -3. 
ao  xs 

Then  — ;r—  =  200,  the  moist  air. 

5.  Let/ as -5,  «  =  1-111, «  =s  30»5,  p  ss 295, 

Then  ^^^  I'lll  x  30-5  +  55:5  X  '62  x  30-5=  33-64  =  tt^  wiicb 

gives  the  specific  gravity  1 '103. 

.  6.  Let/  a»  andp  as  above,  and  tv  ==  2*5,  correspondiog  to  specific 
gravity  0-8197. 

so  /  '5  \ 

Th«'»*  =  iSTTsas  l^-S  -  STs  X  "62  X  SO-S)  = -07266. 

"  The  above  formulae  apply  equally  well  if  V  be  a  permanent  gas,  or 
any  other  vapour  beside  that  of  water,  tlie  specific  gravity  of  the  gas  or 
vapour  being  substituted  instead  of  *620  that  of  steam/' 

*  It  it  easy  to  see  that  V,  in  thk  and  the  other  cases,  mostly  will  denote  a  \irtual  tp» 
lame  otaly ;  or  sach  n  wotdd  result,  if  the  vi^onr  "Wtn  cobdeonble  lik^  ^  ^  irKhdilt 
li#Dg  s(mT«rti)»k  into  a  liquid. 
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•      •      .  ■ .      .  .... 

lit.  CrystaUixed  SteaiUe'4 
According  to  the  analysis  of  Prof.  Dewey,  this  mii^eral  contains 

SiKca. .,•...... ] 50-60 

Magnesia 28*83 

Oxide  of  iron 2*59 

Oxide  of  manganese •  1*10 

Alumine • 0*15 

Water 15O0 

Loss 1-73 

10000 

**  In  heating  the  mineral,  there  was  sometimes  more  and  sometimes 
less  than  IS  per  cent,  of  water  liberated;  but  the  water  is  taken  at  15 
per  cent.''  The  above  proportions,  it  appears,  are  between  those  ob« 
tained  by  Klaproth  in  his  analyses  of  steatite  from  two  localities; 
*<  there  can  be  no  doubt,  therefore,"  Prof.  Dewey  remarks^  <*  that  theae 
crystals  are  real  steatite" 

**  The  Jbrm  of  some  of  these  crystals,  is  that  of  a  six-sided  prism 
terminated  by  six-sided  pyramids,  often  variously  truncated*  Some 
of  them  appear  to  be  four-sided  prisms  terminated  by  a  four-sided 
pyramid.  They  are  unquestionably  the  crystals  intended  by  Jameson, 
as  they  are  found  in  a  similar  situation  to  those  mentioned  by  him, 
though  they  seem  not  to  be  pseudomorphous.  The  locality  is  described, 
vol.  V.  p.  2i9i  of  this  Journal.  They  are  sometimes  covered  with  a  very 
fine  grained  and  close  brownish  steatite,  in  which,  as  in  theasbestus,the 
crystals  leave  their  form.  The  specific  gravity  of  the  crystals  is  less 
than  that  given  to  steatite.  In  the  various  specimens  I  have  tried,  it 
has  been  found  very  nearly  2,  sometimes  a  little  more  or  a  little  less. 
Their  specific  gravity  may  be  taken  at  2,  water  being  unity*"*— (Silli« 
man's  Journal,  vi.  334.) 

IV.  Earthquake  and  Volcanic  Eruption  in  Java* 

On  the  27th  of  December,  a  shock  of  an  earthquake  was  felt  at  Java, 
and  it  was  repeated  18  times  in  30  hours.  At  the  same  time,  a  subter* 
ranean  noise  was  heard  in  the  mountain  of  Merapic,  which  began  to 
eject  stones.  On  the  29th,  at  one  o'clock  in  the  morning,  an  eruption 
took  place,  during  which  half  of  the  mountain  was  surrounded  wi|;h  tor- 
rents of  lava  and  columns  of  fire,  while  a  heavy  shower  of  sand  and 
small  stones  covered  the  environs.  The  village  was  destroyed,  and  15 
persons  perished.  At  the  mountain  of  Bruno,  a  very  strong  subterra- 
nean noise  was  heard,  and  it  be^an  to  eject  small  black  ashes  which 
were  perceptible  at  a  considerable  distance.— (Journal  de  Physique, 
torn.  96,  p.  80. } 

V.  Glassy  Actijnolke* 

Tlie  characters  and  constituents  of  glassy  actjrnolite  from  Concord 
Township,  Delaware  County,  Pensylvania,  as  determined  by  Mr.  H. 
S^ybert,  are  as  follows : 

Colour,  in  the  mass,  emerald-green ;  powder  greenish-white.  Lustre 
vitreous.  Translucent.  Fracture  in  one  direction  fibrous;  in  the 
opposite  irregulf^r^     Very  frangible.     Scratches  glass.     SttucturQ 


# 


232  Seientjfie  hteUiguies.  I^tt9l 

fibrous  and  fasciculated.    Specific  gravity  2*987*    Fusible  before  the 
blowpipe  into  an  opaque  greenish  enamel.    It  contains 

Silica ; 56-333 

Magnesia • . ,  24«000 

Lirtie 10-666 

Protoxide  of  iron « .  4'800 

Alumina 1*666 

Water 1  'OSS 

Protoxide  of  chrome A  trace 

Loss... 2-002 

100-000 

The  loss  of  weight  by  ignition  is  estimated  as  wiater  in  this  statement. 
— (Silliman's  Journal,  vol.  vi.  p.  331.) 

VL  Discovery  efMinerfd  Caouickouc  in  Neaa  England,   United  SkUeim 

The  following  is  Prqf.  Silliman's  account  of  this  discovery,  as  given 
in  hisjournal,  vl.  370; — 

*•  This  remarkable  mineral,  hitherto  nearly  or  quite  confined  to  the 
Odin  mine  at  Castleton,  in  Derbyshire,  has  been  recently  found  at 
Southbury,  20  miles  north-west  of  New- Haven.  This  region  is  a  se- 
condary trap  basin,  and  although  only  six  or  eiglit  miles  in  diameter, 
iti  presents  all  the  characteristics  of  the  great  trap  region  of  Connecti- 
cut and  Massachusetts  described  by  Mr.  Hitchcock*  Among  o^er 
things,  it  contains  slaty  rocks  with  bituminous  minerals ;  these  have 
induced  a  search  for  coal  which  is  now  going  on.  We  understand  ^hat 
they  find  bituminous  slate  or  shale  with  small  veins  of  coal.  Specimens 
confirming  this  statement  are  navf  on  the  table,  and  they  exhibit  fibrous 
limestdne,  forming  very  distinct  veins,  or  rather  layers,  running  parallel 
with,  and  lying  between,  those  of  the  slate.  The  fibres  •  of  the  satin 
spar  or  fibrous  limestone  are  one  inch  or  more  in  length ;  they  are 
often  crac)ced  in  the  direction  of  the  fibres,  and  between  them  there 
are  veins  occupied  by  the  mineral  caoutcliouc.  It  lias  but  little  elasti- 
city, it  is  soft,  easily  impressible  by  the  nail,  and  compressible  between 
the  fingers  like  potassium,  and  can  be  formed  into  a  perfect  ball ;  Itg 
colour  is  jet  black  ;  some  varieties  of  it  are  a  little  harder,  and  have  a 
resinous  and  splendent  lustre,  and  a  fiat  conchoidal  fracture ;  it  bums 
with  extreme  brilliancy,  with  much  black  smoke,  and  an  odour  between 
that  of  a  bitumen  and  that  of  an  aromatic ;  during  the  combustion, 
ditms  of  liquid  fire  fall  In  a  stream,  or  in  quick  succession,  and  with  a 
whizzing  noise,  exactly  like  the  vegetable  caoutchouc,  and  it  melts 
precisely  as  that  substance  does.  Rubbed  on  paper,  it  leaves  a  black 
streak,  and  acquires  a  high  polish ;  it  does  not  remove  pencil  marks 
from  paper.  The  veins  containing  this  mineral  are  about  one-quarter 
of  an  inch  wide,  and  several  inches  long.'' 

VII.  On  an  Improvement  in  the  Apparatus  for  procuting  Poiasdnm. 
By  W.  Mandell,  6D.  Fellow  of  Queen's  College,  Cambridge. 

<^  On  repeating  the  late  Prof.  Tennant's  experiment  for  procoriiig 
potassium  (which  differs  firom  the  shnilar  one  first  made  by  the  French ' 
chemistS;  Gay-Lussac,  and  Thenard;  principally  in  being  more  simple 


and  aMnmodtond  for  practice)^  it  occurred  to  mQi  th^t  opan^rt  of  the 
apparatus  made  use  tf,  might,  with  advantage,  be  still  fliHner  simpli- 
fied! and  as  every  eireumstance,  however  apparendj  nbvious,  er  lri« 
vial  lA  itself»  which,  in  any  degree,  tends  to  liacUitate  the  produotioD» 
in  greater  quantity^  of  so  powerful  a  chemical  agent  as  potassiom,  is  ef 
importance,  I  have  thougnt  that  the  mode  of  operating  which  I  pursued 
might  not  be  wholly  unworthy  the  notice  of  this  Society.** 

'*  It  is  well  known  that  the  grand  difficulty  in  suoeessfully  perArm«H' 
ing  the  experiment  in  question,  consists  in  protecting  the  gun*barr^ 
from  the  effects  of  that  extreme  and  long-continued  heat»  which  h' 
necessary  to  decompose  the  alkali,  and  to  volatilise  its  base.  The  usual 
practice  hithesto  has  been  to  surround  with  a  b^e  that  portion  of  iha- 
pun<*barrel  which  is  introduced  into  the  five.  This  operation,  howev^» 
IS  always  tedious.;  and  although  it  be  conducted  even  with  the  greatest 
care*  it  is  found  extremely  difficult  to  prevent  fissures  in  the  ooatingi' 
particularly  when  the  heat  is  much  increased  in  the  course  of  the  expe<» 
riment.  Hence,  if  eventually  the  fire  have  direct  access  to  the  barrel, 
through  any  crevice  which  may  be  formed,  the  fusion  of  the  denuded 
partis  generally  the  consequence,  and  the  whole  labour  of  the  nxperi^ 
ment  is  lost*"  ^ 

M  fhis  then  being  the  common  cause  pf  &ilure,  it  occurred  ta^  me' 
that)  if  there  were  Substituted  for  the  lutine,  a  thin.but  sound  and' 
w^ll-burnt  tube  or  hollow  oylipder  of  Stourbridge  clay,  of  such  dimen*- 
sions  as  just  to  cover  that  portion  of  the  barrel  which  is  subjected  to* 
tlie  fire,  the  unibrtunat^  result,  which  I  have  alluded  to,  might  possibly' 
be  avoided.'*  ^  ^  ^ 

*^  A  tube  of  this  description  was  accordingly  procured ;  and  in  order 
to  ffuard  against  the  hazard  of  its  cracking,  by  reason  of  exposure  to  a 
sqdden  increase  of  temperature,  it  waS|  in  the  first  place,  gradually  and- 
with  caution,  heated  to  redness." 

**  The  remaining  part  of  the  experiment  was  then  performed  with 
eptire  success ;  and  a  very  considerable  quantity  of  potassium  ob- 
tained.'* 

*^  It  may  be  proper  to  remark  that  the  hollow  cylinder,  and  that  per* 
tion  pf  the  gun«barrel  which  it  incloses,  should  be  of  such  relative 
diameters  that,  when  cool,  their  ^corresponding  surfaces  are  not  quite 
in  close  contact;  otherwise  the  cylinder  will  be  in  danger  ^  borsung, 
not  only  on  account  of  its  own  contraction,  but  also  on  account  of  the 
simultaneous  expansion  pf  the  gun-barrel,  from  the  efhotu  of  that  very 
high  temperature,  tq  which,  in  this  state  of  combination,  they  are  sub- 
mitted.*' 

*^  Moreover,  the  whole  apparatus  should  be  supported  accurately  in 
the  same  position  throughout  the  experiment  (by  means  of  rests  made 
of  Stourbridge  clay),  and  should  be  so  situate  in  the  fire,  that  the  ma« 
terials  operated  upon  naay,  during  the  whole  process,  be  submitted  to 
its  greatest  intensity." 

**  With  due  attention  to  these  precautions,  and  to  some  minor  cir- 
cumstances in  the  manipulation  of  the  experiment,  which  I  shall  not 
take  up  the  Society's  time  in  detailing,  it  is  believed  that  the  dec^teipo- 
sition  of  potash,  by  means  of  iron,  might,  in  every  instance,  be  efibcted 
with  almost  entire  certainty,  and  potassium  be  obtained  in  great  aliun^ 
danGa.^^'-*( Cambridge  Phil.  Trans.  1822.  Part  II.) 
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^Wll.  Dr.  fioa^  on  the  Netoer  Deposits  qfthe  Alps* 

.  Id  ihe  first  rolvaaae  o£  the  AmudSf  N<  &  we  pufaiiilied  PRy&  Buck- 
land's  ^  Notice  on  the  Structure  of  the  Alps,  &c. ;''  and  we  nmr  iosivl 
tome  descriptive  remarks  on  a  part  of  the  same  subject^  by  aiMMher 
eminent  geologist.  Dr.  Boue,  whose  M^inion  re8pectin|f  it  has  already 
been  adverted  to  by  the  Rev.  W*  D.  Conybeare^  in  his  *'  Memoir  on 
the  Hountain  Chams  of  Europe,**. ^ffnii/!$»  v.  282,  N.  &  They  ave  de» 
cived  from  Dr.  Boud's  *'  Outlines  of  a  Geologkal  Comparative  1/lew 
of  the  South-west  and  North  of  France,  and  the  South  of  Germany;'* 
read  before  the  Wernerian  Society  on  the  15th  of  April  last^  and  pubw 
laAed  in  the  Edinburgh  PhUosophtcal  Journal  for  Jiuy,  p.  128. 

,  **  We  shall  now  trace  the  shell  limestonet  and  show,  that  by  some 
observers  it  has  been  confounded  with  the  zechstein*  It  may  aftrd 
matter  of  surprise  that  I  should  contradict  the  opinion  of  so  many  cole* 
brated  men,  but  the  fact  is  clear,  and  the  confusion  has  arisen  merely 
Stom  mistake  regarding  the  geognostical  position  of  the  Jura  limestone, 
la  Swabia,  geologists  not  finding  the  zechstein,  and  yet  being  anxious 
to  recognize  a  deposit  bo  well  known  in  the  north,  had  naturwlv,  firom 
thdr  not  being  acquainted  with  the  shell  limestone  (muschelkalk),  taioea 
tbis  deposit  for  th!^  zechstein,  because  it  lies  above  what  they  rightly 
consider  as  the  todliegende.  This  base  adnntted,  they  naturally  be** 
lieved  that  the  salt  deposit  was  placed  between  their  zechstein  and 
todliegende,  and  this  salt  they  rendered  subordinate  to  the  zeehstetn 
or  alpme  limestone  of  Friesleben*  Further,  thev  then  naturally  calkd 
the  Jura  limestone  the  shell  limestone  (muschelkalk),  and  the  quadeiv 
sandstein  the  red  mark  But  when  it  is  once  acknowledged,  what  it  is 
iDi^ossible  to  deny,  that  their  shell  limestone  (muschdkalk)  isnot  the 
^eqhstein,  but  in  reality  the  second  floetz  limestone ;  h  then  naturally 
follows  that,  as  every  where  else,  the  salt  deposit  lies  under  the  great 
niasa  of  that  formation,  and  alternates  with  eveiy  part  of  it.'' 

^  The  shell  limestone  (muschelkali:)  of  Wirtemoerg,  or  of  Wurzberg, 
is  in  every  respect  the  same  as  that  of  the  north  of  Germany,  and  above 
it  comes  the  guadersa^dstein^  or  third  floetz  sandstone,  which  sur* 
rounds  tNe  Jura  chain,  and  lies  under  it.  The  most  interesting  parts 
of  this  deposit  are  the  environs  of  Amberg,  where  it  contains  short  beda 
qf  marly  rock»  with  vegetable  impressions  (lycopodites),  or  siliciferous 
bedsy  and  a  kind  of  coarse  tripoh  with  carpolites*  The  lias  lies  above 
it,  and  alternates  with  argillaceous  and  sandy  beds ;  it  is  a  compact 
marly  rock,  of  a  greyish  colour,  or  slaty,  with  gryphites  arcuata,  pla« 
giostomata,  ammonites,  belemnites,  mytiloldes,  reptiles,  &c.  in  shorty 
i)rith  all  the  fossils  common  to  the  lias  and  alumslate  of  England ;  so 
that  I  would  reconunend  this  part  of  Germany  to  the  study  of  those 
English  geologists  who  are  inclined  to  confound  the  shell  limestone 
(muschelkalk)  of  Germany  with  the  lias,  because  the  first  deposit  does 
not  appear  to  exist,  or  but  very  sparingly,  in  their  own  country.  This 
formation  is  also  very  interestingy  from  its  clay  containing  masses  of 
bf  own  iron-ore,  or  hydrate  of  iron,  which  are  wrought  with  advantage) 
and  which  rarely  contain  small  veins  of  wavellite,  and  of  oxide  of  man- 
ganese, and  are  here  and  there  changed  by  the  quantity  of  marine 
exuvise  into  granular  or  compact,  or  even  into  beautiful  crystaUtzed 
phosphate  of  iron  (Amberg).    The  well-known  nests  of  compact  and 
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reDifonn  phag^hcrik  are  also  found  in  a  cIay'8ubordmata4;e4lie  Has  of 
Amberg*" 

*\  The  strueture  of  the  secondary  fiirmations  of  the  Alps  has  puz^e4 
mny  geologists ;  yet  the  means  of  cutting  the  Gordian  knot  have  been 
given  bv  Bscher^  De  Buch,  Mohs,  Lupin,  Uttinger,  Pantz^  Keferstein; 
fo»  •  The  writings  of  these  excellent  geologists,  togeth^^  with  the  judi*- 
eioHsly  managed  travds  of  Mr.  Buckland,  have  enabled  us  at  last  to 
acquire  a  distinct  view  of  this  part  of  the  alpine  rej^ons.    It  would  be 

S'  t  useless  for  nie  to  relate  my  owft  observations  m  this  place,  were 
^i  of  an  opinion  ds&rent  from  that  of  Prof.  BucUaad  upon  the 
Bdwer^deposits  of  the  Alps." 

^^'  Upon  the  idd  red  swndOcne  rests  the  ^eai  alpine  calcareous  fradp 
which  belongs  to  the  zechstem  or  niagnesian  limestone;  it  is  in  great 
pairt!  a  magnesian  Jimestone,  which  presents  some  varieties  of  rocks^ 
one  of  which  is  rather  compact,  another  somewhat  granular,  while  an- 
other is  fetid,  and  some,  particularly  those  in  the  upper  part  of  the 
ibroialioo,  are  porous,  or  present  the  structure  of  the  rauchwack<^ 
|£iseDertz)«  In  its  lower  parts  there  are  vast  deposits  of  lead  and  zinc^ 
10. the  fhrm  of  small  veins;  bitumen  is  found  here  and  there  in  it ;  in 
sodf  places  mercury  iias  been  collected,  which  could  only  come  iVom 
aOme. bituminous  part  of  this  formation,  and  here  and  there  are  fbund 
eolumne  ^forj^iiyry*  (Hiedeberg,  Geisalp.)    This  grey,  or  yellowish, 
or'whitii£  lunestone,  forms  very  high  hills  of  at  leadt  7000  or  9000  feet, 
and  its  masses  very  rarely  show  any  traces  of  stratification.    Petrifac- 
tioiMi  are  exceedingly  rare  in  it.    It  is  the  hochgebirgeskalk  of  Etcher 
and  Uttinger,  and  a  part  of  the  alpine  limestone  of  Humboldt,  Freisle^ 
ben,  I>e  Buch,  &c.    It  is  impossible  to  confound  it  with  any  othet 
limestone  deposit,  for  it  has  not  the  slaty  structure  of  the  transition 
limestone,  nor  the  petrifactions  of  the  shell  limestone  (muschelkalk). 
and,  besides,  it  lies  everywhere  und^  the  variegated  sandstone  and 
salt-formationi     This  lastjofTnation  presents,  in  the  Alps,  as  elsewhere, 
tw^  masses,  an  arenaceous  and  a  marly.    The  first  is  composed  of 
alteifnations  of-  greywaoke*>]ike  micaceous  i^andstone,    seldom  veiy 
coarse,  with  marls  which  are  of  a  greyish,  brownish,  or  yellowisn 
odour ;. in  shoit,  not  red  like  the  variegated  sandstone  ofGermanyy 
because  in  the  northern  part  of  the  Alps  there  have  been  no  porphy« 
lies,  to  give  them  the  necessary  supply  of  hydrated  oxide  of  iron, 
Theae  xocks  are  placed  above,  and  sometimes  also  below  the  marly 
masses*  wluch  consist  of  alternations  of  various  marls,  more  orlesft  in- 
durated^ and  of  a  brown,  reddish-brown,  blackish,  greyish,  or  greenish 
polour:  they  contain  gypsum  and  rock-saltr    Petrifactions  are  not 
seen  in  this  formation,  but  there  are  many  vegetable  remains,  often  of 
marine  plants  (Kahlenberg).  This  formation,  which  is  dbtinctly  strati- 
Bed  in.  thin  layers,  lies  between  the  magnesian  limestone  and  the  sheu 
limestcHie  (muschelkalk) ;  and,  as  elsewhere,  the  upper  part  of  it  often 
alienates  with  indurated  marl  or  limestone,  or  even  with  limestone 
identical  with  the  shell  limestone  (muschelkalk),  and  with  flintv  con- 
^retioite.  .  Thus,  at  Ischel,  the  marly  mass  lies  between  the  shell  lime- 
stone (muschelkalk)'  and  a  series  of  marly  and  calcareous  beds ;  between 
Klostemenberg,  near  Vienna,  and  Nussdorf,  the  undulated  beds  of  the 
depottt  contain  many  limestones,  which  are  here  and  there  tk'aversed 
by  minute  ferruginous  veins,  like  the  reniform  marble  of  Florence* 
After  this  shprt  description,  I  imagme  no  one  can  any  longer  doubt 
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the  Mentky  of  this  deposit  wkb  the  red  marl.  This  formfttion  fllb  up 
the  vidleys  of  the  Alps,  and  forms  only  in  the  eastern  part,  and  in  the 
Carpathians^  most  extensive  ranges  of  hills,  like  the  Spessart.  It  is 
the  grds  houiller  of  Beudant,  and  of  my  former  memoir/'-*  (Meraofars  of 
Wernerian  Society,  vol.  iv.  Part  I.) 

**  As  this  deposit  lies  upon  a  venr  irregular  surface,  it  forms,  as 
elsewhere,  many  undulations,  and  airofds  the  first  origin  of  the  undu* 
lated  stratification  of  the  hills  of  shell  limestone  {mu8ohelkalk)f  which 
ovei'lie  this  fbrmation.    The  alpine  shell  limestone  {mmohMalk)  is  a 
compact  limestone,  of  a  whitish^  greyish,  yellowish,  brownish,  and 
rarely  blackish  or  reddish  colour.    It  contains  imbedded  flinty  coner^ 
dohs^  and  is  traversed  b^  many  small  veins  of  calcareous  spbr,  which 
are  generally  totally  difierent  from  those  of  the  transition  limestone; 
and  the  thin  numerous  veins  of  the  magnesian  limestone,  in  short,  are 
analogous  to  those  of  the  shell  limestone  (muschelkalk).    These  rocks, 
which  are  in  -  some  fi^w  instances  of  a  partioular  granular  or  oolitic 
Structure  (roggenstein),  affbrd  marbles  intennediate  between  the  mar- 
bles of  the  transition  limestone,  and  those  of  the  lias  or  Jura  limestone. 
They  contain  mam^  of  the  same  fbssilsi  as  the  shell  limestone  (musehel- 
kalk;  of  the  north  of  Germany,  ammonitcsi  modiola  aooialisi  iiau« 
till,  strombites,  turbinites,  fragments  of  ediini,  madrepores,  tublporea, 
alcyons,  &c.    They  Ibrnii  very  high  hills,  composed  of  thin  beds  fuvraya 
stratified,  which  afibrds  a  good  test  to  distinguish  this  limestone  from 
the  magnesian,  upon  which  it  often  lies  in  patches  or  hills.  It  abounds 
around  the  salt  district,  in  Austria,  Switzerland,  Dauphine;  in  short, 
it  is  a  part  of  the  alpine  limestone  of  authors. 

**  After  this  description,  I  need  only  add,  that  I  see  nothing  in  it  ^f 
the  character  of  the  lias  or  Jura  limestone,  as  Mr.  Bucklaad  calls  this 
deposit.  Its  intimate  connexion  with  the  salt  fbrmation,  its  situaMoo, 
its  petrifections,  its  nature,  all  show  that  it  is  the  shell -limestone  form-* 
ation  (muschelkalk),  so  long  neglected,  and  which  now  seems  to 
occupy  so  conspicuous  a  place  in  nature.  It  is  probable,  that  even  a 
great  part  of  the  limestone  lying  upon  the  Macigno,  or  variegated 
sandstone  of  the  Middle  Appennines,  belongs  to  &e  shell  limestone 
(muschelkalk),  and  not  to  the  Jura  limestone.  Yet,  in  contrfidicttng 
in  this  manner  so  intelligent  an>  observer  as  Buckland,  I  do  not,  by  any 
means,  consider  it  impossible  that  some  patches  of  the  Jura  formation 
may  be  situated  near,  or  upon  the  Alps,  in  some  parts ;  but  in  Germany 
I  do  not  know  of  any  fhots  which  show  the  probability  of  this  state- 
meat,  and  so  long  as  Mr.  Buckland  is  without  a  clear  idea  of  the  shell 
limestone  (muschelkalk),  and  of  its  difference  from  the  lias,  at  least  In 
Germany  and  France,  he  will  probably  hesitate  as  to  the  accuracy  of 
my  observations.  His  chief  arguments  are  derived  from  the  petrifac* 
tions ;  but  is  it  not  very  natural  that  the  same  terebratulae,  or  some 
other  similar  petrifactions,  may  exist  both  in  the  shell-limestone  (mus- 
chelkalk), and  lias  ?  and  until  he  show  me  in  the  alpine  shell-limestone 
(muschelkalk),  the  gryphites,  the  icthyosauri,  the  plagiostomata,  and 
show  that  it  is  unconnected  with  the  salt  deposit,  I  cannot  adopt  his 
ideas,  which  seem  to  mp  inconsistent  with  nature." 
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NEW  SCIENTtFIO  B00K8< 

,  PEJtPARtHG  VOR  PUBUCMYOM, 

I    A^i^ir  Edition  of  BerthpUet  on  Dyeing,  with  Notes  and  Ilkistnb 

liens.    By  Dr,  A.  Ure«    H  Vols.  8vo« 

'    Ledures  on  the  General  Structure  of  the  Human  Body*  ilnd  on  the 

Anatomy  and  Funetions  of  the  Skin.    8to* 

.    A.  B.  Lambert*  Ssq.  FRS«  &c.  is  preparing  a  Supplement  to  his 

Silendid  work  on  the  Natural  History  of  Pines,    With  EngraTingSk 
olio.  . 

JUBT  fpBUBHlBD. 

.  On  the  Stral^catioa  of  AlluTial  Deposits,  and  the  Grys^Uljiallon  of 
oaleareolis  Stalactites^  In  a  Letter  to  Dr.  Jsim  MaceuHoehi  Bf 
H.  R.  Oswald.    8vo.    U.Gd. 

A  Treatite  on  the  Medicinal  Leadh,  includifig  lU  Medical  Kafttral 
Histoi^,  with  a  fiili  Account  of  its  reiy  singular  Anatoitii<sal  Siructaire^ 
ftC)     By  JiR.  Johnson,.  MD.FRS.FLS.     8to.    Bi, 

A  Guide  to  the  Giant*s  Causeway  and  Noith^eBSt  Coast  of  the 
County  of  Antrim,  conteuaing  aft  Aocduilt  of  the  GedOgieal  Strudture 
<^f  Basaltic  Stratification.  By  thd  Rev*  Gi  K  Wright.  Wiih|Ma]» 
and  Plates.    Royal  l8mo.    6«. 

Mr.  G.  B«  Sowerby's  Genara  of  Recent  and  l^sstls  Shells  e  Nos.  16^ 
17^and  18;  containing  the  following  (Genera s-^Unio,  2  Flates|  CoiiU^ 
S  Plates;  Hyria;  Calceola;  Cyprosa,  ^  Plates;  Anedoni  2  Plateitt 
lima;  Niiciua;  Anomia;  Ricinula;  Cothola;  Pyrgoma;  Creusia; 
Trigonia. 

'  Mtooires  de  la  Sooi^  d*Histoii^  Naturelle  de  Patisi  Tome  Pre* 
mten    IrePartie.    Paris,  Boodoin  Frdres,  18SS^.    4to.    \5sk 
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NEW  PATENTS. 

T.  W.  Stansfield,  Leeds,  worsted  manufacturer}  H.  firiggs,  Luddetk^ 
denfoot,  Halifax,  worsted  manufacturer ;  W.  Richard,  L^eds,  engineer; 
and  W.  Barfaclaugh,  Burley,  Leeds,  worsted  manufactafer ;  for  their 
improvements  in  the  construction  of  looms  for  weaving  fabrics  Com- 
posed wholly,  or  in  pa)*t,  of  woollen,  worsted,  cottofi,  linens  silk,  or 
other  materials,  and  m  the  machinery  and  implements  fdr,  and  methods 
of  working  the  same. — July  5. 

G.  Clymer,  Finsbury-street,  Finsbury-square,  mechanic,  for  certain 
improvements  In  agricultural  ploughs. — July  5. 

J.  Fisher,  of  Great  Bridge,  Westbromwich,  Stafibi'dshirey  iron- 
founder,  and  J.  Horton,  the  younger,  of  the  same  place,  manufacturers 
of  steam  boilers,  for  improvements  in  the  construction  of  boilers  fob 
steam  engines,  and  other  purposes  where  steam  Is  required.-^July  8. 

S.  Fairbanks^  of  the  United  States  of  America^  but  now  resialng  in 
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Korfolk-street,  Strand,  merchant,  for  certain  improvements  in  the  con- 
struction of  locks  and  other  fastenings. — July  10. 

J.  L.  Bradbury,  Manch^t£r,.caiica-prinfer,  for  improvements  in  the 
art  of  printing,  painting,  or  staining  silk  cottons,  woollen,  and  other 
cloths,  and  jpaper,  pardiment,  ve]}|ii?(i,  leather^  and  other  substances, 
by  means  oi  blocks  or  surface  painting. — July  15. 

B.  Gill,  Binnin^hatp,  merchant^  for  certain  improvements  in  the 
eoilstruction  of  saws,  cleavers,  straw-knives,  and  all  kinds  of  implements 
thatrecjuire  or  admit  of  metallic  backs. — ^Ju^y  15. 

Sir  I.  Coffin,  Bart.  Pall-nialK  Middlesex,  for  a  certain  method  or 
methods  of  catching  or  taking  mackerel  and  other  fish.^July  15. 
^        W«  Palmer,  liothbury ,  paper-hanger,  for  his  improvements  in  ma- 
chinery applicable  to  printing  pn  calico,  or  other  woven  fabrics  com- 
posed wholly  or  in  part  of  cotton,  linen,  wool,  or  silk.-^uly  5. 

W.  H.  Horocks,  Portwood  within  Brimington,  Cheshire,  cotton 
manufacturer,  for  certain  methods  f^licable.  to  pDepanng,  cleaning, 
^b^ssing,  and  beaming  silk  warps,  and  also  applicable  to  beaming  other 
warps. — July  24. 

K..  Gill,  ^arrowdown,;  Rutlandshire,  fellmonger  and  parchment 
manufacturer,  for  his  method  of  preparing,  dressing,  and  dyeing  sheep- 
skins and  lambskins  with  the.wool  on  for.rugt,  carriages,  rooms,  and 
4»tber  purposes«-«— July  24.     . 

W;  Jeaks,  Great  Russell-street^  Bloomsbiiry,  for  his  apparatus  for 
regulating  thie.supply  of  wat^r  in  steam-boilers,  and  other  vessels  for 
containing  water  or  other  liquids. — July  24. 

W.  Davis,  Bourne,  Glo^ceptershire,  and  Leeds,  Yorkshire,  engineer, 
for  certain  improvements  in  machinery  for  shearing  and  dressing 
woollen  and  other  clotbs.-r  July  24. 

H.  Smart,  Berner's-sUreet,  piano-forte  manufacturer,  for  certain  im- 
provements in  the' construction  of  piano-fortes.-^uly  24. 

M.  Turner,  anctL..Angell,.  both  of  Whitehaven,  soap-boilers,  for 
their  process  to.  b^  used  i<i  the  bleaching  of  linen,  or  cotton  yam,  or 
cloth.— July  24. 

J.  Jackson,  Nottingham,  gun-maker,  for  certain  improvements  in  the 
locks  used  for  the  discharge  of  guns  and  other  fire-arms  upon  the  deto- 
nating principle.— 'July  29. 

J.  Bower,  Hunslet,  Leeds,  oil' of  vitriol  manufacturer,  and  J.Bland, 
Hunslet,  Leeds,  steam-engine  manufacturer,  for  their  improvements 
in  such  steam-engines  as  condense  out  of  the  cylinder,  by  which  im- 
provement the  air- pump  is  rendered  unnecessary.— -Jnly  31. 

J.  Bainbridge,  ^read-street,  Cheapside,  merchant>  for  certain  im- 
provements upon  machines  for  cuttings  cropping,  or  shearing  wool,  or 
fur  from  skins.;  also  for  cropping  or  shearing  woollen,  silk,  cotton,  or 
other  cloths  and  velvets,  and  also  for  the  purpose  of  shaving  pelts  or 
skins. — July  31  • 

L.  J.  Poudiee,  King-street,  Covent-garden,  type-founder,  for  cer- 
tain apparati^  to  be  employed  in  the  casting  of  metal  types.-^Aug.  5. 

R.  Dickinson,  Park-street,  Southwark,  for  his  improvement  in  addi- 
tion to  the  shoeing  or  stopping  and  treatment  of  horses' feet.— Aug.  5. 

J.  Barron,  Wells-street,  St.  Mary-le-bone,  vfinetian-blind  .maaufaip- 
turer,  and  J.  Wilson,  Welbeck-street,  Mary-le-bone,  uphobterer,  for 
certain  improvements  in  the  construction  and  manufacturmg  of  window 
blinds.— Aug.  II. 
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REMARKS. 


Sevefdh  Moidh^^l*  Showery.  8.  CUmdy,  and  fine.  S.  Fine.  4.  Showery. 
5.  Cloudy.  0*  Fine:  oocasumal  douds.  7.  Showery.  8.  A  yery  heavy  shower  of 
ndn  about  half-past  three,  p. m,  attended  with  thunder.  9,  la  Fine.  11.  Fine: 
aottdyatintenrak.  19.  Gkudy  and  fine.  13.  Bainy<  I4w  Gbudyi  alight  ihowers. 
If 4  line  moming:  Ihowery  aftemoop.  16.  Rainy.  17.  Fine.  18,  19.  Showery. 
SO.  Fine.  21.  Showers.  82.  Cloudy.  83.  Showery  day :  heavy  rain  with  thunder 
about  six,  p.  m.  t  '  some  thunder  showers  afWrwards,  with  lightning.  84.  Cloudy. 
85.  Showery.  8i.  Rainy.  87.  Cloudy  and  fine.  8a  Gkmdy.  89.  Overcast. 
90,  31.  Fine; 


RESULTS. 

Windii    N,  I ;  E,  I ;  SB,  1*,.S,  1 ;  SW,  18 ;  W,  6;  NT^,  8 ;  Var.  I. 

Barameter:  Meanhd{^t 

FiribemoBtfa.«..« ».. «••• 89*915  inches. 

For  the  lunar  period,  ending,  the  1  St  .••...••••••••...  30*004 

For  the  lunar  period,  enfing^SOth » 89-910 

V      For  13  days,  ending  the  ISth  (moon  north)  •  • «^  89*960 

For  14 da|3^  cncling the 86th ifoomx  wmth) •  * «#»  89-M7 

Thermometer:  Mean  height 

ForthemoBth •>•..<••• • G8*677<' 

For  the  hmar  period,  ending  the  1st.... ^ 57*034 

For  this  lnaarperioa>endh)g  the 30th..« ..••  6^-4i66. 

F«t3adays,  the  snnfai  Cancel * 59<9I» 

EviqMiration. ••«.•• • / «« 3*88  in. 

Rain. 2vl3 


Laboratory  J  Stratford^  Eighth  Month,  88,  t69S«  R.  HOWARD. 
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iSonte  Account  of  a  scarce  and  curious  AIche$nical .  Wortc,  ly 
Michael  Maier.,    By  theJRi^v*  J.  ^f.Cpnyl>eare^  JM[GS* 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

DBAR  SIR, 

Ai  you  did  not  think  the  accoont  of  Biric^ttccb'^  Piroteohtiiil 
Qiiworaiy  of  admisBion  into  y €mr  jeunial^  ycm  ixiay>  perhaps^  be 
diBposed^  on  ihe  same  princibte^  to  spare  a,  few  pagefl  to  the 
analysis  of  another  early  worli^  in*  its  own  line  ,not  less  carload 
and  interesdtig*  For  th^^  ia  always^  unless  I  am:  itmch  mit^ 
taken^  an  interest,  and  that  a  strong.  ooe,_  m  tracing  the  history 
of  arts  aiid  science  even  where  k  exhibtta  most  strikingly  the 
aberration  and  misuse  of  hnman  intellect  and  industry* 
Beliere  me,  dear  Sir,  most  sincerely  yours, 

J.  J«  CoKYlTEAaB^ 

Sjfinbola  Aurea  Mensa  Duodecim  IStationum.  Anthore  Michaele 
Maiero  Com.  Imp.  Cons*  Nob.  MD.  8cc«  Francofarti^  1617^ 
Small4to.  pp.  621. 

Maier  is  termed  by  Beckman  (aniesa  my  recollection  be 
incorrect),  the  mdst  learned  alchemist  of  his  age ;  and  of  all  the 
alchemical  works  into  which  I  have  been  occasionally  led  to 
search,  this  appears  the  best  calculated  to  afford  thecurions 
reader  an  insight  into  the  histoty  of  that  art,  and  of  the  argfu-; 
mentff  by  which  it  was  osuaHy  attacked  and  defended.    It  haii 
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the  additional  merit  of  being  more  intelligible  and  more  en|^ 
tai&ing  than  most  booka  of  the  same  class.  ^     .  ^ 

According  to  the  taste  of  hi&  day^  Maier  has  thrown  <&iii 
delbnce  of  alchemy  into  the  fodnof  tin  allegorical  narrad.¥<^. 
The  virgin  Chemia  having  been  grossly  and  falsely  slande^^ 
by  some  adversary  whom  he  names  Pyrgopolynices,  summonii 
tx>  her  defence  twelve  worthies  of  as  many  countries;  who 
assemble  in  solemn  council  round  the  Golden  or  Philosophic 
Table.  In  agreement  with  the  number  of  these  sages,  the  wor]^ 
is  divided  into  twelve  books  or  parts,  each  constructed  pretty 
much  upon  the  same  plan.  In  ^adh,  an  accouni;  is  first  siven  of 
the  hero  who  acts  as  its  Coryphaeus ;  this  is  followed  by  brief 
notices  of  such  among  his  countrymen  as  have  been  eminent  J^ 
the  same  mysterious  art ;  and  usually  by  some  desultory  remari^i 
as  to  the  natural  and  other  peculiarities  of  the  country  which 
produced  them.  Lastly,  Pyrgopolynices  is  introduced  making  a 
iylhgUtie  attack  upon  some  one  or  more  leading  points  of  akh^ 
miciu  doctrine,  which  is  readily  answered  by  the  aforesaid 
C<Myph«us  with  all  due  etiquette  of  major y  minora  S^c. 

Tne  first  character  thus  brought  upon  the  stage  is  Hermes 
Trismegistus,  whose  pretensions  to  this  eminence  can  hardly  hf 
imknown  to  any  of  your  chemical  readers.  Maier  determm^ 
seriously  that  nermes  lived  2000  years  before  the  Christian  era^ 
appeare  to  acquiesce  in  the  spuriousness  of  such  decidedly 
alchemical  works  as  passed  under  his  name,  and  rests  his  claiix^ 
to  the  title  of  Prorex  Chemise  on  a  forced  interpretation  of  some 
passages  in  the  Pimander  and  Asclepius,  theosophical  tracts 
withered  upon  Hermes  by  the  forgers  of  the  Alexandrian  school^ 
and  in  two  short  tracts,  the  Smaragdine  Table,  and  the  Tracta- 
tas  7  Ca})itulorum,  of  more  dubious  origin  and  signification,- 
Under  this  view,  he  of  course  regards  the  mythology  and  hierov 
etj^phies  of  Egrpt  as  concealing  the  arcana  of  the  itermetid  iri^ 
This  opinion,  nowever,  is  reasonable  in  comparison  with  oii^ 
which  ne  states  to  have  been  entertained  by  some  of  his  con- 
temporaries, *^  that  the  whole  Scripture,  both  of  the  Old  aitidf 
New  Testament,  is  nothing  more  than  a  body  of  chemical  aUe^ 
gories.''  This  Maier,  who  does  not  appear  to  have  been  deficietil^ 
in  nietv,  deservedly  reprobates.  The  earliest  authority  w^iicli.' 
wiui  ail  his  researcn  and  erudition,  he  can  produce  for  the  che- 
mical  learning  of  the  Egyptians,  is  the  assertion  of  PauIiid'Std-^ 
conus  (a  writer  of  the  eighth  century),  that  Diocletian  burbt  me' 
Ubrary  of  Alexandria  in  order  to  prevent  the  E^ptlapsi  from 
becoming  learned  in  the  art  of  producing  at  will  those  ^tet\6xA 
metals  which  might  be  emplojred  as  the  sinews  of  war  n^jsSiiif 
himself.  He  misquotes  Orosius  as  an  evidence  to  tlie  sktix^ 
purpose.  It  is  needless  to  say,  that  as  far  as  chemistry  i^  cpoi^ 
cerned,  the  story  is  evidently  a  fiction.  He  attempts  to  presif 
Tacittts  into  the  same  service,  on  the  presumption  that  ^th'£ 
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l%Oimk  mentioned  Ana^l.  6,  is  aa  allegonQal  reiur^eotatioA'.  #f 
the  Philosopher'^  Stone. 

'To  tiermes,  Maier  gives  for  assessors  nearly  kll  the^eiMiy 
JlSgyptian  kings,  Adfar,  the  Alexandrian,  and  Calid,  ith^  Saracen. 
Oftnese,  he  affirms  that  the, immensity  of  their  wporks,,  and  t^ 
hieroglyphic  remains  of  Egypt/  prove  more  plainly  thaii  ^h^  mn 
at  mid-day  that  they  were  great  alqh^mists.  Among  thjO^^iwl^ 
i^ceived  immediately  from  Egypt  the  doctrine  of  Uie  ad^tii, 
were  the  Phoenicians  (Cadmus  was  an  alchemist,  and  the  Hydrpi 
.(he  dragon  of  his  art),  the  Colchians  (witness  the  golden  fleep^), 
,the  Phrygians  (he  seems  to  insinuate  that  the  war  of  Troy  is. a 
'chemical  allegory),  and  the  Eumolpidoa  of  Eleusis.    But,  hfi 

{Proceeds,  it  is  asked,  "  If  chemistry  be  of  such  antiquity,  andiif 
ts>ecrets  have  been  in  the  possession  of  so  many  .persons  fr<^f|i 
the  earliest  ages,  whence  is  it  tliat  they  yet  remain,  secrets/'  F<xr 
this, natural  question,  he  has  no,  better  answer  than  that  of  all 
liis  brethren,  ^^  that  they  who  had  the  gift  were,  under  a  mprt^ 
obligation  to  perpetuate  their  knowledge  only  under  the  veil  ^f 
symbols  and  allegories,  penetrable  by  those  alone  whom  hee^ven 
snould  see  worthy  of  such  a  privilege.''  In  the  train  pf  ii^  ' 
Egyptians  follow  the  Gymnosophists  of  ^thiophia,  the  M^^  of 
Persia,  and  the  Bramins  of  India.^  He  quotes  firom  the  life  of 
ApoUonius,  a  passage,  which  renders  it  not  altogether  improbable 
that  in  the  age  of  Philostratus,  somewhat  of  alcnemical  quackery 
bad  ialready  begun  to  mix  itself  with  the  speculations  of  th^ 
inystic  and  Theurgic  philosophy.  Jarchas,  the  Bramin,  con^ 
y^rsed,  he  says,  with  ApoUonius,  among  other  things,  concern^- 
ihg  the  wa^er  o/'goW.^ 

*  Pyrgopplyn^ces  now  begins  his  attack.  "No  species,'*  h^ 
asserts,  "  is  changeable  into  another  species.  But  gold,  copper^ 
I^ad,  8cc.  are  species  per  se,  ergo,  they,  are. not  ^commtttable 
inter  $e^  The  answer  which  one  would  anticipate  at  the  pres^njfc 
day  is^  that  the  determination  of  the  species  must  be  m^ttei?  ^ 
^xperiinent,  and  that  if  copper,  e.  g.  be  an  impure  or  adulterated 
gold,  it  is  not  a  species  ^er  se.  The  answer  ot  Hermes,  however^ 
i|3.  that  one  species  does  actually  pass  into  another,  e^  g.  a 
8peci,fic  egg  into  a  specific  chicken,  a  seed  into  a  jplatit,.  &Qt 
Biit  hiS;  strong  proof  (or  battering  ram,  as  he  terms  it),  is  th^ 
evidence  of.au  persons  concerned  in  metallurgy  in  favpi^r  of  tbf^ 
najuijral  triansmutation  of  metallic  species. 

Chap.  U.  Hebrews. '■^This  class  is  led  by  Mirian^,  or  Ql^^ia^ 
wbo^JVIaier  believes  to  have  been  the  same  with  the  sister  >o^ 
Moses,  chiefly  because  Moses  Jiimself  wajs  skilled  in  the  artsi  pC 
the  Egyptians,  and  because  operations  requiring  a  certain  degce^^ 
of  chemical  knowledge  are  mentioned  in  the  books  of  Expdusi 
andXeVrticus.  The  writings  ascribed  to  this  Miriam,  are  next 
^oti^d.l^  aHuding  to  the  Vas  Heri^etis  (the  same,.accprding 
to  Mailer,  with  the  fiery  cup  of  the  Bramins  mentioned  by  Phi- 
lostratus.)   "  Vas,*^  says  Miriam,  "  quod  Stoici  occult averunt" 
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1  hut^  Mt  the  means  of  referring  to  4h«  originikl  tHtet/  but  "froih 
this  mention  of  the  Stoics^  should  apprehend  it  to  be^  if  nM 
l^mone  the  eariiest  alchemical  forgeries,  subsequent  to  the 
remal  of  literature."*^  To  what  particular  notion  of  the  Stoics 
the  author  refers^  I  am  not  aware ;  the  passage^  however^  if  ihk 
tract  be  of  aay  antiquity,  is  a  curious  one.  Other  Hebrews  are 
^enttmerated  as  eminent  in  the  art,  among  whom  Solomon,  ^s 
•sni^t  be  supposed,  is  not  overlooked ;  somewhat  lesis  plausible 
is  uie  insertion  (on  the  authority  of  Avicenna,  Vincent  of  Beau- 
•Tais,  and  the  Perse  Ecclesiasticse)  of  St.  John  the  Evangelist. 
The  notion  seems  to  have  had  its  rise  in  the  misconception  6f  a 
legend  which  represents  St.  John  as  having  converted  stones 
into  gems,  and  wood  into  gold,  for  some  eleemosynary  purpose. 
•This  section  is,  for  the  most  part,  very  dull  and  uninteresting. 
I  will  add  nothing  more,  therefore,  than  a  specimen  of  the  argu- 
ments with  which  it  concludes.  "  To  that  which  is  perfect  (says 
the  adversary),  nothing  tan  be  added;  but  the  infenor  metals^  as 
lead,  S^t,  are  perfect,  tlierefhre  nothing  can  be  added  to  themJ^  It  is 
answered  that  that  which  is  naturally  perfect  in  its  kind  may  be 
yet  further  perfected  by  art,  as  com  which  is  perfect  in  se  is  yfet 
further  perfected  by  being  made  into  bread,  &c. 

Bocdc  IIL  Greeks, — ^l%ese  are  headed  by  Democritus  the 
Abderite,  for  whose  existence,  philosophy,  and  merriment,  suffi- 
cient authority  is  given;  for  his  alchemy,  that  of  Psellus  and 
Picus  Mirandulae.  Maier  hints  that  the  atomic  theory  might 
stiU  have  its  supporters,  if  the  Aristotelians  did  not  cry  it  down, 
but  objects  strongly  to  the  notion  of  a  plurali^  of  worlds.  The 
catalogue  of  Greek  alcliemists .  includes  Orpheus,  Homer,  the 
authors  of  the*  mysteries,  and  even  of  the  Olympic  and  otber 
games,  Pythagoras,  and  nearly  all  the  Greek  physiologists ; 
among  the  rest,  Euclid,  and  Seneca,  Hamech,  and  Amtgazal,  the 
master  of  Plato.  ApoUonius  ofTyanais  made,  with  somewhat 
more  of  plausibility,  to  occupy  a  prominent  station  among  these 
gentry.  Into  the  probable  sources  of  the  extraordinary  balluci- 
•nation  which  would  convert  nearly  the  whole  learning  of  Gre^ 
cian  antiquity  into  a  mere  vehicle  ibr  the  dreams  of  alchemy,  I 
shall  endeavour  to  inquire  shortly.  Here  then  I  will  add  only  a 
further  specimen  of  alchemical  dialectics.  P.  "  From  two 
elementary  substances  {entibus  per  se)  one  ens  per  se  cannot  be 
made.  But  the  alchemist  who  affirms  that  gold  (an  etis  per  se), 
may  be  made  by  the  union  of  lead,  and  the  fmcft/re  assumes  this. 
This  assertion  is,  therefore,-  false.**  Answer.  "We  constantly 
see  **  unum  quid  *'  made   "  ex  duobus  entibus/'  as  bread  of 

• 

*  ItH  piobftbly  an  tvAy  Gre^k  ftmQr.  G,  SynceUus  (A,  D.  78Q),  mcntifni  one 
Maria,  a  Hebrew,  as  contemporary  with  Pemocritus  of  Abdera,  and  having  written  ih 
languaga  fMtpanly  okiMM  on  subjects  of  the  same  kind,  namdj,  g4U,  ailosr^  iUm^, 
^Dd  pwrptt,  '« Mirkmi and  ttis  Jewish wrifi^nH"  loi «]» rotoed  torn ^.Qn^  Bfa. 
«ntiaed  ''  The  $acre4  Art,"  in  the  Hot4  JUUswy  ^Trnmcc^^CFahrifu  Cod.  Am- 
ctypli.  Vet  Teat,  vol.  I,  p.  809.)         ' 


flour  and  leflrf6ii>  ehetee  of  milk  uid  ifendet^  Ut.  aid  OM  i^nfo 
Bouie  6f  its  several  parts/'  Nothing  (he  ocmiftttdc«)/swre  ixx^^ 
dolitjr  otf  iffDorknce,  can  s«e  a  difficulty  here; ' 
:  Book  lY.  Jibiniis«4-^The  earliest  albheniidal  aiithoritj  otnr* 
smthor  iisi  able  to  find  cLtnong  the  Romania  is  one  Morientis,  nlfiofli 
he  states  to  hare  livdd  about  A«  D^  800«  He  arrgties^  hotref  er, 
l^at  the  Romans  must  hare  been  acquainted  witn  the  Hemtetia 
alft  froin  their  knowledge  of  the  mythology  and  philosophy  df  the 
Qreoks,  and  from  the  extent  of  their  public  vetenueS«  He 
dmploys  ipuch  erudition  to  little  purpose,  and  quotes  as  alehclffii<ir 
ettl  t&e  well-known  enigmatic  epitaph  jElid^  Laeiifff  Criipis^  said 
to  baV^  been  foimd  with  a  perpetxtal  lam|),  add  &  second  id^ 

which  occur  the  foUowmg  lines  : 

^  _ 

Hie  dementa  breri  dausit  digMU  labor^ 

Vase  8ut)  lipc  modico  Maximus  Olybiui.         ^, 

.  Both  are  ptobabff  foigeries  of  the  16th  c^tuty*  VhfgiF 
#rote  aloh^my.  The  golden  borlgh  of  the  (^ibyl/  mA  indeed  m6 
wtiole  deseent  ^  iBrieag  to  the  shades,  is  kU  tiltegdty  of  this 
kind :  ha  wiseiy  ottnts  all  notice  of  the  band's  ^^porid  tmimt 
ibumd/*  He  noticed  the  traditioti  that  Virgil  tr as  fit  nectb*^ 
mancer,  al»tiby'&t  least  as  old  as  the  12th  cetitury.  'fliis-sedtlos^ 
ecmclud^  tiUe  ihe  forxner  with  a  logical  disputation^'  The  ttrgu^ 
idftents^  as  w0  have  *een,  are  either  tnere  vef b^l  eqidhb^es,  ()t 
Ibarefaced  a«settiouS|  that  ike  metals  bate  been  debt^idpds^d  ftnd 
ilacompo^d  hy  stmdry  alchetttical  worthies. 

!(rhirsMaier  cbiiclttd^s  his  review  of  the  supposed  Ghfp6^d€tki 
flf^nce  of  the  eatlier  atiid  classical  agids.  Ills  tmfr^oeil^aiy  to 
zM,  that  l^e  V^hole  catibe  con^idetedf  d^t  the  ptei^^t  day  otiil;^ 
sis  a  tis^u^  6f  fiction,  Of  ^t  best  of  gratuitous  ^ssu^^ttbii  aiiet 
gro4s  mis^ticeptiGn.  .        ;     ,  ,      - 

- :  Atitiong  afl  th-at  his  labour  and  Erudition  have  brdiigKt  tc^elhfef, 
thef^  H  not  d  singlfe  real  auth6>ity  (if  We  excepts  the  t€ty 
abscfete  passage  in  Fbilosti?filfus)  (m  whidh  We  can  grohnd  ef^tt 
^  tuspicion  that  alcheitoy  \ta8  studied  or  heaifd  dt  zt  ^ikf  iixtki 
piet^o^io  the  uttet  d^cfetasiofi  o#  art  ihd  Bt^ratttfe  ifr  tlte 
eighth  and  ninth  centuries.  » 

Yet  that  Ma^er  and  many  others  did  sincerely^  believe  much 
at  least  of  what  they  afEi'med  concerning  tbeJhistOry,  as  well  as 
ibe  reality  of  tlieir  art,  can  scarcdy  be  doubted,  not  h  k,  per- 
haps, dimbuft  to  trace  the  causes  which  tended  to  prdduce  adcj 
t^  confirm  (bese .hallucinations. 

The  16th  century  was  no  more  the  age  of  critical  tbah'  6f  phi-' 
losophicaT  accuracy,  and  foi*geries  of  all  kinds  were,  thereiore^ 
ireceived  with  less  of  question  and  examination.  Add  to  tlsis,^ 
that  th^  mind  of  the  adept  already  habrtua^ied  to  a  sysriiofieat 
language,  chiefly  bortowedfrom  th6  heathen ittythology,  ^asi  ifli^ 
more  easily  led  to  assume,  that  the  whole  of  that'mymolbgy  waai 
little  more  than  the  imolucrum  of  chemical  science^    It^wiiir'iBN^ 


smeittbeKd  i#6  that  the  leamed  o£^  Maier^s .  «^  .diMrt  .miYUrK 
adij^agveedinaMiibiitiiig  to  th^  varied  and/*  absurd  fab WiO£ 
ohmical  aapantition  an  aUe^iical  meaaii^  of  one  kiad^  oi^ 
other ;  much  of.it  had  long  since  been  regarded  aa  ahad^muff' 
out  the  phffinomena  and  constitution  of  the  material  univeraa** 
Fictions  which  were,  or  were  held  to  be,  thus  symbolical  of  the 
great  and  universal  operations  of  nature,  might  easily,  either  by 
transfer  or  misconstruction,  be  applied  to  the  more  restricted 
but  yet  analogous  processes  of  the  laboratory.  Generation, 
mixture,  separation,  dissolution,  and  reproduction,  formed 
equaUy  the  study,  and  were  equally  in  the  mouth,  of  the  philoso- 
poer  who  Spe<tumted  on  generuhf  and  of  the  aiti^  whose  labown 
were  confined  to  the  detoil  of  experimeid;. 

TSoT  does  it  appear  altogether  an  absurd  or  unt^dable  bvpo* 
thesis,  that  the  whole  fabric  of  alchemical  delusion  had  its 
orifl;in  in  the  misinterpretation  of  those  cosmological  wotks 
winch  were  popular  in  the  declining  age  of  clasaical  lit^atnre. 
The  Alexamdrian  and  other  school  wfaidi  minsled  muea*  of 
oriental  philosophy  with  the  systems,  real  or  pretended,  of  Pythlb^ 
fforas  and  Plato,  seem  to  have>  abounded  m  this  lore,  asid*  id 
have  expressed  it  noit  unfrequendy  in  a  figurative  or  syudboU^ 
manner.  They  produced  also  many  forgeries  attributied  usua^ 
to  authors  of  a  high  antiquity,  and  occasionally,  designed^ 
perhaps,  to  prop  the  failing  cause  of  heathenism.  >  Thesey  in 
process  of  time,  would  become  unintelligible,  and  a  new  set  ofi 
impostors  or  fauaticsf  would  intentionally  or  credulously  -distort 
their  enigmatieal  contents,  to  the  iUustqation^f  theories  equai^ 
visionary,. but  better  calculated  to  attract  and  dazzle  an^ioraiift 
and  barbarous  a^.  We  know  at  least  that  the  Sealed  orUermk/* 
^  Vase  was  of  old  considered  as  the  symbol  of » the  materiid 
aniverse,  ever  full,  but  never  overflowing.  The  Mundane  iEm 
was  theiwane;  and  the  serpent  with  the  tail  in  has  mouth  fig^a 
the  eternity  of  that  universe  (a  well-known  dogma  of  the  pBendd^^ 
Pythagorean  school),  while  fire  was  the  type  of  the  virii^ikig 
principle  which  pervades  and  preserves  the  whole.  These  am> 
aU  common  to  the  schools  both  of  cosmogony  and  of  alchemy,  j; 
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•  Thus  in  the  weU-known  linesof  ViigQ .-—  '     . 

*  Quum  Pater  ommpotens  facundis  imbribus  sdier,  **    ■' 

t'  Conjugis  in  laetB gtemxum desoendit.  *<'   t.* 

v'  .TjhBtt^'oi  tnoes  af  this  mode  <if  interpnetation  in  the  remaiiifi  of  i  nmch  eailiflr  jiotc^ 
i^f  |phii08(]|>hie  Empedoeles  $  theStoioi  90^  ihfi  Platonifts  (atkMt  the  laler  V^fta^igif^ 
wefc  also  much  given  to  it.  -  •      i 

f  The^  ift  in  truth  little  to  choose  between  such  wnters  as  PhilostnitUB  or'tan^li- 
chuii)  and  R.  I/illy  or  Ripl^. 

i  For  the  former,  I  would  refer  the  schblaz  to  the  learned  though  sometimeff  hod* 
ful  essays  of  Creuzer,  entitled,  ^<  Dionysius,  &c.'*  (Heidelberg,  1809);  for  the  latter, 
to  the  alchemical  hieroglyphics  engrav^  in  Barchusen's  Chemia  (Leyden,  1718).  It 
ifaay  \t  added  that  Beckman  and  Bergman  both  quote  ftom  Origen  againtt  Gdbo^'^  idft 
account  of  a  Persian  temple,  in-  which  the  different  planetary  spheres  were  represented 
by  different  metals.  It  seems  probable  that  the  metals  were  employed  in  talismans,  &c 
as  symbolical  of  the  |danets,'l<mg  before  the  m^mes  of  the  ptonets  were  «^ed  to  designate 
thenuBtalia 
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and  more  resemblances  might,  I  suspeot,  be  traced  by  any  one 
who  had  the  inclination  and  opportunities  to  examine  the  eartier 
forgeries  termed  alchemical,  those  especiaJly  which  are  extontf 
W  were  originally  written,  in  the  Greek  language.  ■>'" 

ITo  Ik  i-oHtiniicd.) 
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t  ■■■■  Article  II.  ■ 

€>»  the  Changes  vihieh  have  taken  place  in  the  Declination  of 
gome  of  the  principal Ji red  Stars.     By  John  Pond,  Esq.  Astro- 
f  nomer  Royal,  FRS.     Read  April  18,  1822.* 

>'The  mural  circle  having  in  September  last  been  put  into 
complete  repair,  and  declared  by  BIr.  Troughton  to  be  in  as  per- 
fect a  state  as  when  first  erected,  I  resumed  my  examination  of 
the  principal  fixed  stars  which  form  the  Greenwich  Catalogue. 
In  the  course  of  a  veiy  short  time,  I  found  Ihat  several  auoma- 
Besv  which  had  previously  given  me  much  perplexity,  still  sub- 
sisted: some  of  these  were  of  such  a  nature  as  to  lead  to  a  sns- 
picion  that  a  change  might  possibly  have  taken  place  in  the 
■gure  of  the  instrument;  on  the  other  hand,  there  were  circum- 
ttances,  that  strongly  militated  against  such  a  supposition. 
.<  "Several  of  the  stars  in  which  the  supposed  discordance 
appeared  the  greatest,  passed  over  almost  the  same  divisioua 
with  others,  in  which  no  such  discordance  could  be  perceived. 
Moreover,  in  examining  tliese  discordances  in  ditferent  points  of 
>iew  (that  is,  both  with  respect  to  their  right  ascensions  and 
polar  distances)  I  fancied  I  perceived  something  like  a  general 
AW,  tliat  was  quite  incompatible  with  any  possible  hypothesis 
ef  error  in  the  instrument. 

J  On  a  point  of  this  importance,  I  clearly  saw  the  necessity  of 
devising  some  new  method  of  observation  which  might  decide 
with  certainty,  that  which  otherwise  would  become  an  endless 
subject  of  doubt  and  conjecture. 

I  hnd  often  attempted  to  observe  the  altitudes  of  stars  by 
means  of  an  artificial  horizon  of  quicksilver,  or  other  fluid,  but 
had  abandoned  the  attempt  from  the  difficulty  of  protecting  it 
mim  the  wind,  and  from  the  number  of  observations  I  lost  in 
fruitless  experiments.  To  this  method  I  had  again  recourse ; 
and  by  means  of  wooden  boxes  of  different  sizes  and  figures, 
according  to  the  difierent  altitudes  of  thestars,  Ihavesufiictently 
accomplished  my  purpose.  A  very  few  observations  were  sum- 
cletit  to  convince  me  that  the  instrument  was  in  every  respect 
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ftaekf^t,  and  that  I  miglst repose tbegeefttert iMMm^^iMf^msi 
xevtdt  it  gave.  «  /  .v^ 

t'  flciveral  stan,  and  partioulariy  ftose  moat  discor^anty  I.havt 
observed  by  this  pew  method,  andiindtbeir  plao^Sf  with^ii^aiip 
exception,  to  agree  with^  a  fjractiQii,  of  a  second/ with  these 
determined  by  direct  measurement  from  the  pole. 

Presuming  that  the  observations*  which  accompany  this 
paper  will  remove  every  shadow  of  a  doubt  as  ib  the  accuracy  of 
the  instrument,  I  shall  now  proceed  to  state,  in  as  few  words  as 
possible,  the  nature  of  the  cnange^  which  appear  to  me  tohaire 
taken  place  since  the  year  1812. 

rJt  Bradley's  catalogue  of  stars  for  the  ]^ear  1766,  be  eom** 
paodd'w^th  the  Greenwich  catalogue  for  1813,  it  will  be  possible 
to  deduce  the  annual  variation  for  each  star  for  the  mean  j^eii^d, 
or  fpr  the  year  1784,  on  the  supposition  of  uniformity  m  t^ 
proper  i^otion  of  each  star ;  then  allowing  for  the  change:  of 

Sfeqession  for  each  star,  a  oatdogue  may  be  computed  for  namf 
istant  period  \  as  for  example,  the  present  year  IH3Q.  Sttwoas 
such  a  catalogue  computed,  which  I  have  named  a  pmmctal 
catalogue ;  then,  if  this  be  compared  with  the  observed  oala^ 
k>gue  for  the  same  year,  the  following  differences  wiU  be  fouSMi 
to  subsist  between  them.  .v  i 

The  general  tendency  of  all  the  stars  will  be  to  appear  to  tbq 
south  of  their  predicted  places,  and  this  tendency  seems  to  bs 
greater  in  southern  than  in  northern  stars  ;  if  any  star  be  found 
north  of  its  predicted  place,  it  will  alfWays  be  a  starmotth  ef  the 
zenith,  and  the  quantity  of  its  motion  Extremely  small*  There 
limy  be  observed  a  moon  greater  tendency  to  sonthem  motiotiin 
some  parts  of  the  heavens  than  in  opposite  op  distant  parts  as 
to  right  ascension,  and  in  much  the  greater  portion  of  ikn 
heavens  the  southern  motion  seems  to  prevail.  A  southern  staVi 
as  Sinus,  situated.  it{  that  part  of  the  heavens  most  favoarable 
for  southern  motion,  will  be  found  more  to  the  south  of  its  |»r»» 
dieted  place  than  Antfires,  situated  in  the  part  least  ikvourable 
for  southern  motionj  though  it  is  itself  more  southward. 
•'  Several  stars  have  moved  more  from  their  predicted  places 
than  other  neighbouring  stars  ;  when  this  happens,  the  motioa 
te  always  southward  ;  f  have  yet  met  with  no  exception  to  diis 
rule ;  not  a  single  star  can  be  found  having  an  extra  tend^i^ 
to  northern  motion;  and  indeed  the  nortnem  motnon  in  any 
stair  is  sov^  small,  that  it  would  never  have  excited  attention. 
.  A  very  ^eat  deviation  will  be  found  in  three  veiy  bright  stavs, 
Capella,  Proeyon,  and  Sirius:  the  proper  motion  of  each/  of 
these  is  southward;  it  therefore  iblk>ws  that  these  proper 
motions  are  accelerated.  The  proper  moticm  of  Areturos  is  veiy 
great,  and  likewise  southward.    It  is  situated  in  that  paftof  the 

•  These  obsfrvtktwm^  are,  given,  in  the  TwuacUons,  in  a  c<^iou&  »{^ndix  of  tables 
to  this  and  the'tw^o  succeeding  pat»en^>  which^  on  aceoustof  its  length,  we  aie  oompelled 
tooiDit««^£({iY. 


hewreoB  where  the  southem  tendency  is  least  difscemible^  and  is 
nearly  quiescent;  its  proper  motion  in  polar  distance  may, 
thfirefove,  be  con8idere4]tf  i^ilQff^/^There  is  a  circumstance 
tbajtidesenres  notice,  thougn  it  may  be  merely  accidental :  the 

»tw»  iR'tiM  6r«<»^wi<^h  ^a^ipgi^' |vbQ$©  proper  wo<4few-*l§ 

eoiitb,  :pei«rly  .?qtt«>l  a#  nuwb^F  tibcisiiB  ^that.  are  »qr^'y«.tne 
9mrt^X^QfM^mv^$rqfGr^i^^p^Qe^d|k^  the  pprtfeer^'isuibe 
pioportion  of  four  to  one. 

^  :ii  ihiill.«tfiieseht  offer  nd  oomjectiire  on  the  cause  of  tfi^se 
davieAioiiBy  but  endeavmijr,  b|;r  .'continued  obgerratioqs, '^moTe 
acciirtttciLy  to  ascertain  the  iawwrbioh  they  foUdw.  Should  ^Ibe 
iHroatfiep  (xrove  favourable  fop  dtisenration,  I  hope  belbrBilfcU 
Soeiefy  sepamte  for  thq  siimnMr,  ^  be  able  tosiye  greater  ac6u»- 
y^oy  /to  the  nttmbers  heiB  aubjowed.  Indeed  I  dhcMd  hot  hav^ 
sottde  ao  •  early  a  .commimiofttifaa  on  the .  subject, « but  ^  as.  tb* 
€hreeiiwiehob^rvatiQns'Qf'182Q  are  about  to  l>e  puUished,  thet 
miriit mthoul  this  explanation. have  appeared  errofneous;  fori 
fisd  l^alp  during  that  year,  the  instrument  was  rather  defee^ifk 
ftott  general  unsteadiness,  tl^  ^om  any  perceptible  deviatidd 
CMf^  the  tdescQpe^  Itwai&  not  till  after  ihe  mentn  of  Feb.  1821> 
thttt  die  instrument  got  completdy  out  of  repair.  It  must 
however  be  admitted,  that  the  observations'  of  that  year  ouffht 
not  torbe  eo^loyed  in  the  dfitennination  of  ^uoh  snaan  quantitiA(K 
isriitHttfe  the  subject  of  the  pks&entGacantnimi^ 


.  I 


Sorijsmtal  F^int  q/*  the  .Ciwle.  ad   found  Iw  diferetit  SiAru 
observed  by  direct  Vision  and  Reaction  Jrom  11th  to  2$<l 
^   Mmh,  1622. 
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^MeanoflO 129-54 

*  Siriun  »,.,.. ,....• 29-47 

^  TThere  being  no  perceptible  difference  in  the  results  obtained 
near  the  zenith  and  near  the  horizon,  it  may  be  concluded  that 
the  instrument  has  no  deviation,  either  from  flexion  of  the  tele;- 
$cope  or  change  of  figure. 
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«»{ VtsB' ofastvfatioiis  which  have  htten>«xiade>flittriag.>tfa0f«llkst 
ftummeiv  oao£iaB  in  a  vcffv  decidad*  manner  the  'EeouHs^wbidb 
Idtmed'  the  subjeict  of  my  fast  oommameation^  hi  wiuch  .I'kiA 
|«fore*the  Society  ike  nature  of  the  difiecencesi  that-  ^aoa6 
between  the  computed  places  of  the  principal  Stars  ofuifaa 
€heenwieh  Oataloguey  and  those. deduced  £rcA  actualtofasfiorra* 
tidaj  Itis notmy  present* int»ntion<to  o&r.aay  explaaatiatB sC 
ilsaieai|iaa  of  these  pbttnomena,  althoogh^many  obvionateoimaM 
tpnres  presci^  tbsmselvesi  the  j?alne  of  which  itwili  roquiraipeib 
hiipsmaiiy  years  to  determine.  It  is  now  my  prindpsl  obfedt 
to:  ooQstder  the  foi«e>  of  that  explanation  of  the  differences  in 
4imsti0niy  wlueh^will  moait  .readily  ocoar/ to  eTory  Bsftropcutser^ 
Jifltmelyi  tipuitthe  whole.may  arise  dther.froniieerorcanumttedl9K 
t^Hjobservery  or  from  defect  in  the  instruments  of  obsesftttiotti 
duatkh}eetioa<  being  the-,  more  we^hty  ^fromp  the  oiraumBlaniBa^ 
that  the  obsenrations  of  three  distant  periods  are  emploved^iasid^ 
&at  an  errorin  those  of  either  period  (but  particularly  of  the  tWo 
latter)  ^wott^l  materially  affect  the  result  now  mudet^oonsiide^i 

V I  believe  that  every  person,  in  proportion  to  hit^eKperi^aiiem 
tlie<use  o(  astronomical  instruments  (even  of  the  most  unezcep^ 
tionable  oonstniction)^  will  be  cautiotis  in  admitting  the  dioou^' 
i|Lcy  x>f  any  results;  with  whatever  care  the  observationstmay: 
faavd  been  made,  *  which  appear  *to  militate*  against  any  received 
theory  of  astronomy ;  and  I  shall  have  occasion  myseu  to  isiiow>( 
from  the  great  discordances  between*  instruments  of  the  hi^heiit 
repntittion/  that  this- distrtist  is  but  too  well  founded.  Mdre 
putioulacly  o«:^ht  our -Buspicion'  to  be  .excited,  *  when  such  ano«^ 
malies  ace  found  to  exist,  as  bear  some  direct  nroportion  ta>ibd^ 
zenith  distances  of  the  stars  observed.  In  all  such  c»sea  wai 
shop}d  never  heritate,  I  think, toascribe  the  anomalies  to4efbo»), 
tivB  observation.  If  therefore  in  the  present  instance^'  any  paiti 
ofilm  discordances  in  question  can  be  shown  to  depend  on  pola^ 
oc  iBcnit^  distances,  I  shall  willingly  admits  as  to  such  iplu^t  ofi 
thdm  fU;  least,  that  they  are  no  otherwise  of  importance^  tnaHiBs. 
affi)i;diilg  data  for  leaning  to  the  detection  of  some  hithet to 
midiscQvered  errors.  The  anomalies,  however,  that  have  led  m^; 
on  to  this  inquiry,  and  to. which  alone  I  attach  any  importaniee)- 

are  found  to  depend  rather  on  the  right  ascensions,  than  on  4lie) 

'       %  ■  • 

•  From  tbe  Fhfloiophkia  TnuuHictians  for  18S3,  Fiurt  I, 


dedinftlioiiB  of  the  stars.  Aceofdingly  I  found,  while  cdkci* 
ingobsenratioDs  to  form  a  catalogue  for  the  present  period,  that 
I  could  more  nearly  p^redi^l  fhei  ^mljl^n  of  a  star  from  ks  coa^ 
puted  place,  by  knowing  its  ri^ht  ascension,  than  its  declination* 
liow.  4rtis>not.  easy  to  ^conceive  tin* « what 'Wayt  tUe  'errtiir  <ef^«li 
i«i^iii]^iwl>.\for  meaaming  deoliBfttiov^  fiaeed{in1hemeiiiUaii|«4)aii 
W.'oecasioned^  1]^.  any  oiieumstmaieQr  dep^ndin^  <m  ttid.  0gl^t 
iuscension  of  a  star  to  be  observed. 

j'JSiftlgenieral  nature* of  the  deviatidH  of  the  8taB9  fiom  tUeir 
dmitNited  <  iplacea  will  ;be :  best ,  underalood .  fronr  thp  tmi^exed 
thfates;^  ineoie^  of  which:  ithe  principal  Stairs  of  ithe  Orednwiett 
jIBaiftlo^ne' are  arranged  according.to  north  polar ^distaiitey^andf 
]Bridid<other,iathe  osder  of  their  right  ascensioBs..*  ;  ^  ^    > 

•ftfinnn  thei^taUes,  it  will  iqppear,  aococding  to  my  (stalemml 
hi  the  foimer  part  of  this  pap^^*  that  the^gcnerflitendmc^  of  tfitf 
dftriation  is  itewaids  the:  south :  that  in  about  oae^third  paitislf 
the  heavens  in  ri^t  aaeeasion  this;  soi]etber&  «taodeni^  is  rei^r 
kieooeiderable^  •  and  would  haidly.  ha«re  -excited  alteniioQf  z  for .m 
Ibia  nart^  etars  between  ithe^aenith:  and 'tiie  pole,  appear. -a  xei^ 
imali  et^afiitity  to  the  northward;'  whereas  in  .the  iremaioiagi,  aa4\ 
i^iost^eonsiderable  portion;  of  the  hea^ns,  every  etara^fiSBini  io>. 
ba*ar«on8ider8ihle  quantity' to  the. south  of  its  computed place.'^^ 
and  with  !  few  exceptions,  the*  morei  soathward  atar»>luiTa'# 
^;Beat3r'tendency  to' deviation  than  the  northern' oneskr  >  ><:t  *  ',:* 
uvlf  we  select  fiK>m  the  predediiig  tables  those -stars  which 'W^n^t 
ledst'frtqaeady  observed^  at  one  oc  ail  of  the. tbiee  periods/^  we. 
shall  find  that  they  all. tend  to  confirm  the  foregomg  geiieildi 
iCBults ^  tfapngh'theYiaDauBt'be regapded  as^domg 4o, »rath«ir b^r 
tkfeir  xmited  emsct,  tnan  by  their  weight;  of  evidence  when  conai^ ' 
densd  aibgly.'  Stem  that  have  been  but  seldom  obaecred^  '^a' 
ipuilts.  considerably  affected  by  accidental  error  of  observtaticm/r 
itihiofajerror  is  quite  of  .<a;different  nature  /froKi  that  ptodoe^d  by^ 
penmanent  defect  in  theinetrument,-  and  which  •  repedtioa  w 
obSidatatioBL  has  no  tendency.to  remove. .  -^      '     ,.  >^    *    i^ 

/I  ilf /the  deviations  of  those^^tars  thai  have  beeii  impeifeo^yi 
ebasrv^d>  were  attributable/  either  .to  eiror  of  ofaaervlatHiD^:  or; 
dsfoct^  in  the  instruments,  the  deviation^  would  eithet  foUowJaa' 
law  at  atl,  or  some  law  depending  upotezeniith  distance  a  ^buijtha 
fiuste<we}have  issen  to  be  atwarianoe  with.d?Uier<xf tfaeca  Itj^oi^ 
thasies;  .<  Notihowever  to  reatsatisiiedwitb  t&ese  conatdariitiQns? 
dBaw!|i&om:  the-  general  tendency  of  allitl^/stara^  without  axcfe{»«' 
tio0;J^t  us  select  some  strikiug' examples  qf  deviation^  ia'patti*« 
mdan^groupSiOfstiirs^  on  which  we  might  be  satisfied  toiresttbdi 
iesue  of  this  question«>    Of  these  groups  I  have  marked  ^;6vi9,'  iU 
tibe  table  of  stars,  arranged  accoidiQa  to:  north-polar  distanbc^* 
each  of  winch  we  will  take,  the  pains  to  consider,  more -attent- 
iifvldyv.  .    ..'  .  ..."-.  /-.-..•:•  '•'.'-  '"  i'",  "J  jh. 

.  1,  There  ere  six  stars  in  my  Catalogue  north  of  y  Draconisi 

-     '  •  .  .  •,  ;      .  '        <r 
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c^iAdGh  (ttwe^inre  fiictid  tetiie]miih,.uid  tkrae  to  tli»il«iitl».0r 
tiib£hr  booqifitBd  iifecet J  iThasttiiiMqiialities  tnay^  appear.  rt4i.fi|B( 
d^  i1)»  /be'^^rii^y  acddeiifaklf  bat  tf  we  pay  altaiCiaii.lo  the 
ligto  «iioeiision^K^,Bbtdl  find  tthat  t^Q  Ihtce.  whicji  4ippca«  tq 
tbe  ttoftbwaidy  are  situated  in  tbatfBart  o!  tbe  beafieoa  ae^to 
fit^t  ttWM)ittieii  irlwre  the  .aoutbem  oeTialMtt  is  .the:Jeiat|ief^ 
k£pAhl»,tKaA  i^Mt  tbe  three  which  appear  to  ibd  teiithWa«ly^  ani 
in  that  part  as  to  right  ascension  where*  thd  toothetn  deroitiM 
kibe  greitest;  Bilt  of  dieiBe  eiscstaiii  there  ate  two>.  A.Gsaeio^ 
JDNete^  and  ^JJrfm  Maloris^  which:  desetve  further  cbn»dei«tioii» 
91ieee  tW(>  statis  are  withhi  leas  than  one  degree  of  caoh  other  in 
j)Okr^  4iiilanoe,  and  conieqiieathr  p^ss  over  the  .men^iaor  at 
nearly  the  same  altitudew  The  obeervatiOM  of  Bratfey  on  the 
Mure  netth  of  the  zenith  axe  notao  numerous  as  ceokl  be  wished ; 
'bttt  ea(A  'of  dui  two  start  in  question  was  observed  by  bim  abbiii 
fiv^.titnee  towards  the  year  1758 ;  that  is  60  yeais  £K»i<thd 
tatc  of  my  ciitdogue  of  1813«  I  have  oarefoUy  recen^iaked  tkie 
predicted  plaees  of  these  stars,  and  I  find  a  Cassicjw^  ne^  less 
thM  1^5^<^  to  the.  south  of  its  predicted  plaec^  and  y  Uss«»  Majceii 
half  a  seeoftd  to  the  nortb.  Now  I  am  qoite  at  aloes  to  cfau^ire 
how  ^^ie  difference  in  so  small  an  aro  can  arise  from  error  of 
0lMerra(ti(»i,  und  I  can  only  attribute  it  to  that  eansey  wfaataver 
k  may  be,  which  seems  so  generally  to  depend  not  on  the/p(Aar 
distance,  but  on  the  right  aseensien  of  die  star.  . 
^  2;  The  secoM  group  wkkb  I  shall  cotisider,  contains  the 
St&rs  u  Ariietis,  Aroturtw,  and  Aldebaran^  cemprebendfd  witlim 
im  are  of  about  six  degrees  and  a  half.  ^  .  Of  tltese  three:,  Ase- 
lortis  aione  has  yet  been  observed  by  reflection ;  but  fioss  the 
present  very  penect  state  of  the  Greenwich  circle,,  which-  the 
meihed  of  rdie«tioft  has  enaUed  me  to  asoavtain,  it  canned;  be 
dmibted  Aat  tbe  places  of  the  two  other  stem  are  wH  deUa* 
toiiied^*  In  Arotnros  the  soathem  deviation  isi  neatly  hisensi- 
Ible,^  botioi  the*  two  other  stars  it  is  very  considen^le,  hmag  in 
each  not  less  than  1*5'^  Now  these  threei  stars,  but  pastsonlaily 
1^  two  latter,  are  among  those  thai  have  been  most  assfdaoi:b|y 
observed  by  Bradley  auS  myself,  at  sack  of  the  tbree  ptriotjb. 
iiSt  us  suppotle  then,  if  it  be  possible,  that  tbe  whole;  of  these 
detiatioas  arise  from  error  of  observation ;  or,  in  other  woi;ds> 
that  no  systematic  de^riation  has  really  taken  fhtce  in  tbe  stwm, 
hat  that  tiwir  proper  nnotions  are  uniform .  Then  we  must  adtat 
thai  the  mural  quadrant  and  the  mural  circle  have  at  each  pen^d 
given  the  polar  distance  of  Areturas  correct^  or  at  least  s;abjeet 
to  the  same  constant  err<ff  ;  and  as  this  star  has  been  observed 
ttt  each  period,  af  aH  times  of  tbe  da^,  and  at  all  seas(»0  of  tbe 
year,  the  observations  moiy  be  considered  as  p^feclly  exejeapt 
from  accidental  error.  It  wiH  I  believe  be  reasdily  conceded  that 
both  instruments  are  so  far  perfect,  that  if  the  error  bather 
nothing,  or  a  given  quantity  at  one  point  of  tbe  arc,  the  errors 


t^^imlA^n  1&  d^gtms^  ^o»  insttt&oe;  ^f  tli«t  '^nC  Upcia  ihi/i 
«t(ppb8iti4il^  h5w  caniMe  ptwiibfy  veooncite  tfa«g¥e^  errors  thai 
tfftutitbafeUdil  committed  in  attilfra^  a^ae^tit  ^  to  polar  4mIU 
(ttif^  btiti^f  oppdsfte  right  ascensions  f  I  dondt  wish-td  prail 
these  reinarhs/' in  order'  to  obtain  greater  eimfideiiee  than  tlvs^ 
deserre,  Ibt  obserrations  which  can  neter  be  iiegarded  ii44b  teb 
SAtich sttSj^cion ;  btit tjieargumettts Ihave need appeai^ta m#ta 
Ibltow  Idgicidly  from  the  data  before  tis^  and  strongly  tJbkiAiiMk 
€he  probability  that  some  cause  purely  aMrotiotaiealhafti  ail 
least^  some*  share  in  producing  these  unexpected  deviations. 
*  9.  The  third  group,  4  Hercults>  a  Pe^a^i,  aild  Regulua,  is  stilt 
ttiorfe  rematkaUe/being  comprehended  within  two -degrees  €t 
dedination, '  and  two  of  the  etsars,  a  Herculie  and  dr  Pegasiyf 
befftg  within  half  a  degree  of  each  other*  In  this  grou^ 
fafPegaiii  is  atlea^t  3^^'south  of  its  predicted  place,  whereas  Ihi 
bther  two'iltars  have  not'  deviated  much  more  than  0*5^^  tl^  the 
south.  / 

'  '  4.  ft  Orionis,  6t  Serptotis,  and  Procyon,  fhmish  an  eXM^nte 
^qMlly  striking,  they  bein^  within  less  than  S^of  declmaheML 
firoui  each  others  a  Serpentis  is  exactly  itl  its  predicted  placet 
'While  a  Ononis  and  Procyon  are  each  of  thetn  at  least  3^  to  A^ 
aouth.  '  -  '  *\ 

6.  Rigel,  Spica  Viiginis,  and  Sinus,  are  not  contained  wifhte 
BO  short  an  arc  as  the  former  groups,  nor  are  their  places  ist)  Wei 
detlermined,  ott  account  of  their  proximity  to  the  lioriton ;  bijt 
th^y  afford  aftothefr  instance  of  the  inequality  of  southern  devia^ 
tton,  in  stars  having  nearly  the  same  pdar  distance,  but  opposite 
fight  ascensions.  . ' '  '* 

"  But  leaving  the  considerations  suggested  by  tiiese  groups  bf 
latafs,  let  us  examine  more  minutely  the  difietenthypothetiee  tiitt 
may  be  formed  on  the  supposiitil)n,  that  the  whole  of  tfaes^  devia* 
tions  depends  on  error  of  observation  caused  by  some  defect  iH 
the  iustruments  employed  :  this  investigation  becomes  the  naott 
necessary,  as  it  does  not  appear  that  Dr.  Brinkley,  with  his 
instrument'  at  Dublin,  has  met' with  similar  discordancer. 
Admitting  the  accuracy  of  the  observations  of  Bradley  to  form 
the  groutad-work  of  tnis  inquiry,  there  are  then  two  distinct 
hypotheseis,  that  may  be  formed  by  those,  who  are  inclined  to 
maintain,  that  the  proper  motions  of  the  stars  are  uniform ;  and 
that  the  discordances  in  question  have  their  source,  not  in  any 
astronomical  cause,  but  in  some  erroneous  system  of  observa-^ 
tiori.  Of  the  tjbservations  from  which  the  catalogues  of  1813 
tod  of  the  present  year  haVe  been  computed,  we  may  suppose 
the  one  or  the  other'to  be  erroneous.  Let  us  consider  the  cou^ 
sequences  of  each  hypothesis.  * ' 

'    Let  us  first  suppose  the  error  to  be  in  the  observations  of  1 8131 

4 

4  *  '  *• 

*'  The  lunar  nutation  of  a  Fega»i  ir$$  neatl:ir  ft  mbiniiim  at  each  pmocl,  "   '  ^ 


Thm <iifc>  trtwiMmrtintm  rtf ^  1 7fift  nhd ^T  ft^  frrint;  8uppol^p<M(Biftf 
ft^dstakgue  (fof  the  yeaar  1813  may  be  computed  oy  kiftigcpok* 
tion ;  such  a  catalogue  is  annexed,  and  tbi8<a89ttiri<d  to  biB  .i((A^ 
^eol^icompaiiedwiln  tbeobsetved catalogue  of  1813,  wBtdtow 
tke  ;eniMni^  of  obsen^ood  at4bat  period.    On  thU  a88uin)pli6ttt 
tbe^  Gteeuwiefa  circle  must,  in*  1^13>  have  been  ih  a  teiy  ^^eftld^' 
iM38ilate  f  awl  admitting  the  iofitlrument  to  be  now  perfect/ thl^ 
•aa  be  JOQly«tUtboted  to  the  insufficiency  of  the  braces,  whictt 
theajDSHueoled  the  telescope  to. the  circle;  for  this  is  the  oAiy 
dti&ieAce  bttween  the  instrument  in  its  former  and  in  \i»  present 
fltatew    The  aatoral  tendency  of  any  sncii  defect  would  be, 'I 
iiuakf  eontinuaUy  to  inorease,  and  to  give  residts 'every  ,yetti^ 
more  and  more  distant  from  the  truth :  but  -this  is  contrary  to 
tbs  knoim  bistoiy  of  the  Greenwich  observations,  which  I  havt^ 
fband  gradually  for  some  time  past  approaching  to  those  resultsr 
which  aie  (^tain^  at  the  present  day,  and  which,  according  tor 
ourpceaenthypothesis,  are  supposed  to  be  nearly  perfect;    If 
the  catalogue  of  1813  were  reuiy  so  erroneous,  as  our  pr^se^f 
liypodiesia  woidd  compel  us  to  regard  it,  then  it  would  appeat' 
|kat.Dr#  Brinkley's  catalogue  for  the  same  period,  must  have' 
beeft  still-  more  erroneous,  as  may  be  seen  by  inspection  6fi\al 
aonexed  tables*    Now  admitting  for  a  moment  that  there  .werer 
fti  that  time  certain  imperfections  in  the  Greenwich  and  BubliA 
]0gtniiiientB,>no  person  will  believe  them  to  have  been  so  imper^ 
feet  aa  our ptesent  hypothesis^  would  tend  to  represent  them.     ' ; 
.  Let  jus  now  examiHe  •  the  second  hypothesis,  which  presume)^ 
tiia  catalogue  of  1813  to  have  been  perfect,  and  consider  wlifi^t* 
confidence- is  due  to  the  Greenwich  observations  of  the  present^ 
dayv    This  investigation  is  to  be  regarded  as  important,  .ndt^ 
merely  witk  a^iew  to  the  discussion  of -die  nature  of^the  discord- 
aCDoea  iniquestion,  but  also  from  the  circumstance,  that  instru-^ 
menta  of  wall-known  celebrity  are  represented  aa  giving  Verjf" 
different  Dssults ;  for  which  reistson  I  shall  be  excused  for  enterf 
ii»^4nt04)onstderable  details  on  this  particular  question.    Ak  thii* 
pinoqpal  veUance  I  place  on  the  accuracy  of  the  present  cata-^ 
logae,  and  on  the  superiority  of  the  Greenwich  ciircie  over  sttl^ 
olber  instruments,  with  the  history  of  which  I  am  adouainted;' 
is  derived  from  the  coincidence  of  the  results  obtained  by  thc^^ 
two  independent  methods  ;  the  one  of  direct  measuremetH:  6!f 
polar  distance,  the  other  of  observing  the  angular  distancd  <>^ 
the  direct  and  reflected  image  of  the  stars,  it  becomes  of  sotii^^ 
importance  to  consider  in  what  way  this  coincidence  is  a  prooi 
of  ihe^aconracy  of  either.    The  source  of  error  the  inost  to'  pe^ 
dreaded  in  every  instrument  whatever,  quadrant  or  circle,  is  ti^tn^^ 
which  wiU  be  caused  by  the  flexure  of  the  materids  6(  whjtlli,^ 
the  instrument  is  made.    It  ii  impossible  in  theory  that  a^y^ 
iMtrttoieat  can  be  wholly  free  ftom  this  d^fbct.    In  the  Gredi-' 
wich  cvde  the  number  of  microscopes  placed  round  its  circuni- ' 
ference  bave  an  obrious  tendency  to  diminish  this  error;^tbot)rgh', 


|^r4m^|Qy^    iii» ,  eecoc  ariftiiigf fr^m:  thi  flexure.  ofirthettelcMxqptt 

^.^efijifec^^pf  flexure  inaay  civek  i^iU  ho,  iniithe  fen^tinatence/ 
Ipi.giyf^  W.eiTpiieottp  di$tap<}e.frO!cn;the  poje.  tothe  mntli^ijU 
H^^tjntwenfaii  th^  IjMni  iujaiumuth^t  oC  the>U8ual  ciH3etnictiOBy>th6ir 
ejfppr  thm  Qd^mpueA  p^iU  i>e  apfjied  toieyeor^^^siar  under  the 
^i^fif  jf^h^iJSi^e,x  w/d,  ai»lar  south  of  the  zenith,  will  jbe  niote^r 
^Vj^i:  affected  by  the  probably  oppoeite  flexure  due  tto  tfatlipraii^ 
^fw^  J'jQstrument  on  which  theiStarieobsein^ed.  >  Thie  ia^rtiiiri 
me«  the e^aator,  or  a  ^6  to  the  nQrthwwd  of  i*,  will  ia«» 
mitMde  give  au  error  in .  poh^  distance,  amovniin^  to  idboub 
'A9uj[](]ie,  the ,  error  committed .  in  detemumog  the  coJatitudfi.    Oni 
^  epntraiiyi  the  pplar  .diBtance^  of  $tara  novth  of  the  niiitii^ 
j^e^^ ^ectf d.  only  by,  the.difieireaQe;  of  ti¥o  flexures^  .wiHib^ 
ppre  .accurately  determined' as  they  approach  Beereroto  ther 
pple,,^heve  the  errors  will  wholly  vaniidi. :.  Now^ r though  mtiiffi 
^Ufl^  mode.of  employing  the  Greentwich  circle,  vis*  in  m^aaurin^ 
4ir^Qtly  polar  distance,  the  co-latitude  does  not  become  on  iohjeetk 
of  ea(l^i]7,  yet  any  flexure  of  the  circle  will  produce  a  systentxifi 
^oifs,  ojt  the  3fane  nature  as  thd^e  above  pointed  out*  In  instra**^ 
i9^^t8,^,Uke  that  of  I>u))lin>  which,  turn  in  ilzimuth,..aad>w]dB 
wh^^h.^be  observer  has  to  find  the  place  ofallibestan byjneiHL 
siujngi  the  double,  of  their  ^nith  distances,  if  he  doesnoifiadA 
the  sapi^,  zenith  point  :with  difiierent  stsiis  (pifovidjed  the  iatlnM 
ipftif^t  p^  well  divided)  he  may  be  sure. that  fl^scnretakeSifdade; 
j^jtie  c^nnpt  infer  thei  conversie,,  that  flexure,  does,  not  taka^ 
^ce|,f|rop^,his  obtaining  with  all  the  ^tars.the  same.error:iiiiilfae3> 
jie  of  cpllimation.    For  if  the  ^exure  bedthe  same  on  boUl  sideHi 
of  i^he .  zenith,  a  s^pposition.  by,  nO:  m^ans  impY)obable>  i  thei 
observer  will  then  have  no  indication  of  flexure  by  the.  osoafe 
x^t^od  of  determin^ilig  the  error  of  ocdlimatiou  by  liftavs  of  difieiw:, 
ei^t  ^tit(\ides«^  Let  14s  suppoi^e  jthat»  with  an  instrumeokr  liable  id, 
jQ^js^ur^,  it  is  required  to  measure  by  both  methods  the  meridiomdv 
dis|^pnc^  of  ai^y  two  stars.    The  angular  distance  .of  ^th^..dirsot^ 
ip^ge«(  will  (as  we  have  already  seen)  be,  affected  hv  the  diffefM 
euf^'^,^  or,  by  the  sum  of  two  flexures,  according^  aa.toe:stars.  ate 
]^^9ed  o^  the  same,  or  on  opposite  i^ides  of  the  zeitijUau''  Ja^ 
v^vi^i^g.the  reflected  images,,  the  instr^me^t  reoeiviofi-tWotneir; 
n^si^ions^  willfbe  subject  to  two  ne^w  flexurea,'  \^  rate  slini>i»F^ 
i^^erence  of  whicl^  (as  it  may  happen)  the?  angular  distanoefoC 
t^'£Mj[lpcted  images  will  be  aft'ecteq..  .     ,       •      o.j.     *;*'. 

J  jh<^  iSLOst  pro&ble  i^pi>osition  to  be  made  conoenuAg  <thej 
fl^xurepis,  that,  at  equal  inclinatipns  with  the  bori^con, iabovct) 
wap^iow  it^  they  will  bethe  Sjftmie  nfiarly  boUiiA  diredtion:and^ 
dj^gVee,  and. therefore. that  the  two  images  below:  the hfirizoA.^ 
w;U,apnroach  by  nearly  the  same  quantity  that  the  direct  jma^eai' 
receded,  or  vice  versa.  With  an  instrument  therefore  hai&p/ 
stjch  a  system  of  flexures,  the  double  altitude  of  eeel^isUr  \iriUt 
be '  c(>f irectly  ascertained ;  but  dtars  of  difierent  altitudes  will 


gyte  lidifletent  detbnmnftliiaii .  of  tiie :  ]M>rilBbtitftl  poiftiv  RMt 
ohBervatioQs  thus  obtainedj  a  cesgr  apfwoxiiiMttioil  lb  tlM^  trarf 
angular  distance  might  be  inferred,  by  takiii^^  a  tiUMiii  boftWMtf 
tjbe  ditrfaiicea^  of  the  direct  and  of 'titenrcfieetedamagetfc  -Hie 
laaBt  i^inobabla  suppositioii  coaoeming  the  flenres;  iSi^tlMiittf 
aqu4  induatioos  4^b<Mre  and  below  the  bornkm,  Ihc^  will  be 
equals  but  in  ojppoaite  directions  9  the  eonmqiieDCO  ^  l^hiflb 
vottld  be,  fihat  ine  direct  and  reflected-  images  wonaid  iq^jMrooeh 
to  or;  recede  from  one  another  by  the  same jqaantity  9  tbe^oid^to 
altitudes  of  each  star  would  be  incorrectly  gireti^  but  eitety^stiir 
"would'  ^retbe  dame  detdrmination  of  the  horizontal  potat. '  Te( 
sumose  however  the  existence  ol  su^h  a  system  ot  fteanUm^ 
wctud.  be  to  suppose  that  gtavily  produced  the  same  change  o^ 
i^rmiu  the  histmment,  as  if  its  direction  were  inverted ;  otid 
sincli  the.' horizontal' line  is  that,  at  which  according  to  thesap^ 
posed  system  a  contrary  fixture  mil  Uke  place,  theflexayeatof 
near  the  horizon  should  be  zero^  wbere>  wwever,  aoeording;  tm 
the  known  laws  of  mechanics  it  ought  to  be  the  greatest^  Sudbi 
a  system  tfaerefot^e  must  be  considered  as  iliedliaiiieally  Dmit  W 
impossible.  *^ 

If  then  an  instrument  ^ve  the  angular  distances  both  h^ 
reaction  and  by  direct  vision  the  same,  and  the  same  del^mM 
natioti  of  the  horizontal  line  from  stars  of  whatever  altttade,  tlwnf 
are  then  only  two  hypotheses  that  can  be  formed  resj^eting-M^ 
an  instroment ;  either  that  the  flexures  are  insensibte/  ^t  thai 
tiiey  are  su^h  as  are  absolutely  ineonsislent  with  the  km^  0t 
mechanics.  Hence  I  conclude  that  the  coincidence  Of.  flifl^ 
re^idts  by  direct  vimon  and  by  reBeetio%  and  the  unifona^  dele^ 
mii^aition  of  the  horizontal  point,  will  be  the  stvon^st  proof  ^ 
ikk^  non^xmre  of  the  instrument,  and  of  the  accuracy  of  tiiotlr 
jtesutts.*  .        >. 

In  iltustration  of  the  whole  of  the  precedii^  observations,  let 
aa  examiae  two  catalogues)  those  of  JDr.  Brinkley,iuid  Mn  JBcSS^ 
set,  which  have  lately  much  excited  the  attention  of  aatroao** 
m^rs.  It  is  obvious^  by  merely  inspec^ng  these  catalogues,  a 
eOB^rison  of  which  with  the  Ureenwich  catato^ue  I  here  mb^' 
j^a,  tiiat  one,  or  both,  of  the  instruments  used  by  these  afltl^ . 
a<toers  mu6t  be  erroneous ;  and  it  sterns  to  me,  thai  the  soiapofr 
of  felrror  is  the  verv  flexure,  the  nature  and  dSects  of  which  we 
have  been  considering.  For  if  we  attend  to  the  diflferenoes. 
betwete  these  two  catalogues,  we  shall  And  that  the  six  mbtiw 
near  the  equator  differ  5^\  from  onef  another,  whereas  the  sUtasB 
ae#r '  the  !i^ith  do  not  differ  above  2'ff\  In  which  direetton 
flexurts  wiH  affect  the  zenith  distances,  is  a  matter  ^te  aeoi«^ 
dental,  depending  on  the  unequal  elevation  or  depression  of  the^ 
objec^nd  or  eye-end  of  the  telescope,  in  consequence  of  th^ 

'  ^/ Itp«tt  4ilsft  Bote  tet'tfic  Methfld  by  raiac^A  foswsMi,  9^ 

mcnts  pijam^  kk  suuxntttlv  the  sdyiinjtiige  of  aeasixing  tbt  donUe  of  liie  xeqimA 


vflb^ual  (rftetigdi  of  the  maiterials.  If  w^  suppose  error  to  e.xbtt 
aa>etob  of  tke  eifttdegiieiB^  tbi6  cause  muat  have  had  an  opppsite, 
iKflfwnce  in  tbe  two  oases  :  if  wo  coftiftpaie  tbe  Greenwich  obser^r 
^radion*  with  those.  <>f  ]>r.  Brinkley,  wo  shall  arrive  at  the  same 
•oMllisioii;  namely,  that  the  ^iifi^reucds.  laust  be  caused  by 
ftexore  in  one  ^  or  Wh  of  the  instrumeAts^ ;  9ince  here  ^so  >y^ 
ioidthal  the  fttars  in  the  neighbourhood  of  tl^  ^^mi\L  are  alft^ct^d 
by  only  half  the  difference  ii:\  polar  distance^  that  is  observed  io^ 
the  stars  near  the  e(|uator ;  and  the  same  conclusions  mav  be 
drawn  from  comparing  the  Greenwich  observations  with  those 
of  Mr.  Bessel.  TTie  polar  distances  of  all  the  Tstai-s  in  Mr.  Bes- 
ael's  catalogue  exceed  the  polar  distances  given  in  the  Green- 
wich catalogue ;  while  those  of  all  the  stars  in  Dr.  Brinkley's 
^talogue  as  regularly  fall  short  of  my  determinations.  It  is  not 
from  the  casual  circumstance  of  my  results  being  nearly  .a  mean 
between  the  results  of  those.  Wo  astronomers,  tnat  1  mtend  to 
okiim  a  superior  weight  of  authority  for  my  own ;  for  were  this 
the  only  ground  for  preference,  I  should  regard  the  question  as 
yet  undfetermined,  and  should  think  it  my  duty  to  recommend 
the  providing  of  new  and  more  powerful  instruments  for  f  scer- 
ttamnc  the  tKith.  But.it  appears  to  me  that  from  the  obserya- 
tioiiui  By  reflection^  which  I  have  lately  made,  and  from  t^ei^ 
agreement  with  my  observations  by  direct  vision,  that  I  ao^ 
en<ided  to  determine  the  share  of  error  to  which  e&ch  of  thesQ 
two  catajogoes  is  liable  ;  not  on]y  from  the  general  superiority 
<t('  the  Greenwich  circle,  which  I  consider  to  have  been  thu&i 
proved, but  from  this  p^cuHar  circumstance,  that  whereas  in  th^ 
1m0  catalogues  of  Mr.  Bessel  and  Dr.  Brinkley,  tlie  errors  can- 
]30t  &il  to  be  the  greatest  in  stars  near  the  horizon ;  bj^  my 
method  of  reflection  those  stars,  which  are  nearest  the  horizon, 
naust  be  determined  the  most  correctly,  from  their  double  alti-^ 
tudes  being  measured  on  the  smallest  arc.  .    , 

'in  stars  near  the  equator,  the  catalogue  of  Mr.  Bessel  differs 
frMi  thM  of  Dr.  Brinkley  five  seconds ;  and  from  the  preceding 
considerations,  I  think  we  may  venture  to  conclude  that  Mr^ 
Bedsers  polar  distances  are  too  great  by  about  three  seconds, 
and  Dr.  Brinkley^s  too  small  by  about  two  :  and  since  my  Qatar 
logttediffers  from  the  two  former  from  the  zenith  to  the  equator  in 
vwf  nearly  the  same  proportion,  there  can  be  no  reason  to  doubt 
that  their  errors  throughout  are  divided  iti  nearly  the  same  ratio* 

With  regard  to  the  catalogue  for  the  present  period,  which 
aooompanies  this  paper,  I  beg  to  state  that  I  consider  it  only  as 
a  Tery-  near  approximation  to  the  truth,  and  requiring  at  least 
anotner  year's  observations,  to  render  it  of  equal  value  with  thaj; 
of  18)3,  which  is  the  result  of  two  years'  observations  with  six 
microBoopes,  and  in  four  positions  of  the  telescope. 

I  am  persuaded  that  the  more  this  subject  is  considered,  the 
more  distinctly  it  will  appear*  that  if  any  doubt  can  be  etitev^ 
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25^      DUetmery  of  CUoridd  of  Pt>tamUi^  in  i%e  'Earth.    {^Hifitf« 

ffiiined/ founded  on  tLtif  circumstance  aliasing' out  of  tbe  tScfl&lhi 
observations,  that  46ubt  must  relate,  not  to  thre  accurdcy;  of 
former  catalogues,  but  to  dte  present  position  of  the  stars';  siftce 
It  is  with  respect  to  their  present  position  that  the  ttro  infeitrd^ 
xnents  are  really  at  variance.  This  ciiteutnstance  is  very  ftfrta-» 
nate,  as  time  may  confirm  the  present,  dr  suggest  some  midre 
satisfactory  method  of  investigation,  if  what  I  have  now- 
advanced  be  not  thought  sufficient  for  the  purpose. 


i*««^^^M^M«l«WMM5k£SfM5^ 


Articlb  IV. 


4  Discaeery  of  Chloride  of  Potassium  in  the  EaHh. 
By  James  Smithson,  Esq.  FRS. 

(To  the  Editor  of  the  Annals  ofPkihsophy.) 

•  8111,  -,-^' 

A  RED  ferruginous  mass,  containing  veins  of  a  white  crystal^ 
.-  line  matter,  part  of  a  block  which  was  said  to  have  been  thrown 
out  of  Vesuvius  during  a  late  eruption,  was  brought  to  me,  with 
ti  request  that  I  would  teM  what  it  was. 

This  red  ferruginous  rock  was  a  spongy  lava,  in  the  substance 
6f  which  was  here  and  there  lodged  a  crystal  of  dugite  or  pyroi* 
-   cne  of  Hatiy,  or  of  hornblende.  '^ 

The  white  matter  filled  most  of  the  larger  cavities,  knd  was 
more  or  less  disseminated  through  nearly  the  wholef  of  the  mass. 

It  had  a  saline  appearance  ;  a  tabular  fhtcture  could  beifeen 
in  it  with  a  lens,  and  in  some  few  places  regular  cubical  crystals 
were  discernible* 

I  supposed  it  to  be  chloride  of  sodium^  or  muriate  of  ammbbia* 

Heated  in  a  matrass,  it  decrepitated  slightly,  and  melted,  odi 
little  or  nothing  sublimed.  '       [^^ 

This  white  matter  dissolved  entirely  in  water.  Laid  On^^f^OT 
with  sulphate  of  copper,  it  produced  an  intense  black  stain;     ' 

Chlonde  of  barium  added  to  the  solution  caused  only  i  Vei^ 
slight  turbidness^  due  probably  to  some  sulphate  of  lime  wtilbn 
is  present.  .      .  i  ^  ^ 

Tartaric  acid  occasioned  an  abundant  formation  of  crystiui^lif 
tartar.  Chloride  of  platinum  immediately  threw  down  a  ptei^ 
pitate,  and  distinct  octahedral  crystals  of  the  same  nature  ajfieijf 

Twards  appeared.  ^  ...  .'    ,  V-   ' 

On  decomposition  by  nitric  agid,  only  prismatic  CTysiats^|>¥ 
l^trate  of  potash  could  be  perceived.  On  a  second  crysUtt&^ 
'tion«  a  few  rhombic  crystals  were  discovered :  bu£  tiitrelje^^ 
•pota*  sometimes preseite  this  fona.        .         ,  .    , ,.,  ;  ;;J 


.,  j^^^f^eam  ^pm  j^ie^e  efperioieutSi  that  this-wbite  bbUm 
fljat^ir.  i9>  fUT^j ,  or  iiearly  pi^e«  cnloride  of  iK>ta^Bium.      ,.,, 
_,I  aoi.incUaed  tp  attribu^^  it»  introduction  into  the.Iaya.to 
sabliij[>afjipn.  . .   ,   ,.  ^  .  •       .     ? 

^  r4^  chjloride  of  potassium  is  a  new  specj.es  in  mineralqgyfk,)[ 
iioajl^  sf  nd  the  specimen  to  the  British  Museum*  , 


Article  V» 

Astronomical  Observations,  I823» 
By  Col,  Beaufoy,  FRS. 

Btishey  Heath,  near  Stanmore^ 

I«tkiid»5P  S7'  44*5''  North.    Ixn^de  West  in  time  1'  2(HS^ 

Sept.   2.    Immenion  of   Jupiter^s    fintCl5>>  84'  SS^T'^Mean  1?ime  at  Bvahejr. 

tatelUte 215    26    19*6  Mean  Time  at  Greenwkh. 

Sept.   7.  Immemon  of  Jupiter's  second  €15    05    81     Mean  Time  at  Bu^ey. 

satellite {IS    06    48     Mean  Time  at  Oieenwidt. 

Sq^  19.    Immenion    of    Jupiter's  first  c  15    40    01     Mean  Time  at  Buihey. 

satellite i\5    41    28     Mean  Time  at  Greenwich. 

ft  I.    '  \  .... 

Article  VI. 

.,.    '   ..^  ^  ,        ■ 

A^  -Abridged  Translation  of  M.  Ramond^s  Instructions  for  Jie 
Application  of  the  Barometer  to  the  Measurement  o/Meights, 

,  ,tptth  a  Sjslection  from  his  Tables  for  facilitating  tho$e  Opera-' 
tionSf,  I  reduced  (tchere  necessary)  to  English  Measures.    By 

..  3adenPowell,.MA.of  Oriel  College,  Oxford. 

'- /  (CafOinuedfiomj^  ill.) 

,.  T^B  configuration  of  the  place  where  the  barometer  is  situated 
^s;  fav  froin  being  a  matter  of  indifference  to  the  accuracy  of  the 
measurements.  We  have  just  seen  what  influence  it  has  On  the 
ii^i^jgepature ;,  it  appears  not  to  have  less  on  the  {Pressure  of 
the  atpapspherei  A  dry  and  strongly  heated  plain  gives  greater 
velocity  to. the  ascending  currents,  which  is  not  done  by  a  ver- 
i^apjbjiilji ;  upon  all  sides  of  which  the  sun  does  not  shine  at  the 
'same  tiine.  Here  the  barometer  will  be  proportionally  higher ; 
}p.  th.e  other  case  lower.  On  an  insulated  peak  all  currents  h^ve 
^p  ascending  motion  given  them  from  passing  along  its  acclivi^ 

S.e^,:,  they  cdl  acquire  a  compressing  power  in  a  narrow  and 
eep  valley  where  they  engulph  themselves :  and  the  mercur^ 
fius£ains  itself  constantly  above  the  point  at  which  it  would 
Bi|^i4  in  ah  open  plain  at  the  same  absplute  elevation*  I  have 
measured  several  hundred  times  the  lieight  of  Bar^^s  abdv6 
Tarbed.  "  Tixe  town  of  Tarbes  is  situated  on  an  extensive  pl)^in. 
Jhe  valley  of  Bareges  is  a  very  narrow  gorge,  svrrounded  on  all 
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^tSb      M.  Sd«bikf i  ImttueHMsfi^  tie  AffUcdtHim  of  \i^ia^ 

'^dea  bv  i^ery  high  mdudtains.  I  have  always  ifiound  I3i6  result 
too  titae.  1  hare  since  tri^d  to  meaAura  the  height  of  the  Fib 
"Ae  Midi  above  Bup^ges :  I  am  now  at  the  thirty-second  trjal^ 
and  ibtt  measurement  is  always  found  too  great.  .  Tltese  tw6 
^bMrvattoasi  one  of  which  is>  as  it  were^  the  complement  of  the 
other,  have  concurred  most  conclusively  to  persuade  me  that 
there  really  exists  in  deep  valleys  a  constant  compression  of  the 
atmosphere,  the  effect  of  which  is  to  augment  the  height  of  the 
mercurial  column* 

I  recommend  it  as  highly  desirable  to  repeat  observations 
with  care^  and  0n  a  large  scaler  in  order  to  examine  more  closely 
the  decrease  of  heat  and  moisture,  and  the  action  of  ascending 
and  descending  currents.  Three  or  four  barometers  disposed  at 
different  intervals  of  height,  might  teach  Us  much,  and  give  an 
unexpected  turn  to  some  iBuqtttiries ;  but  the  differences  cf  eleva- 
tion must  be  gi^at ;  and  above  all>  the  stations  must  be  very 
favourable.  To  dispose  the  instruments  in  this  way  on  the  side 
of  a  high  mountain  would,  perhaps,  be  the  first  expedient  we 
should  be  led  to  think  of,  but  assuredly  the  last  to  which  I 
would  ha^e  recourse.  Nothing  is  certain  on  long  acclivities, 
-where  the  heat  of  the  ground  and  the  inclination  of  the  currents 
modify  in  a  thousand  ways  the  pressure  of  the  atmosphere  and 
its  temperature.  We  cannot  be  too  careful  in  discarding  from 
delicate  observations  even  the  most  distant  suspicion  of  those 
local  perturbations,  of  which  we  cannot  exactly  estimate  the 
amount  The  stations  to  be  preferred  are  eminences  well 
suosed  to  the  air;  summits  near  others,  but  to  a  certain  point 
independent ;  plsins  of  some  extent ;  but  no  narrow  gorges ;  no 
Maks  greatly  above  others;  and  after  my  experiments  at 
Barnes,  I  would  not  place  my  barometer  in  a  narrow  valley, 
even  if  I  should  be  reduced  to  the  necessity  of  seeking  a  more 
convenient  station  at  some  distance;  for  the  distance  ha^  a 
much  less  influence  on  the  accuracy  of  the  measurements  than 
IhelavourBble  or  unfavourable  configuration  of  the  places  where 
rthie  instruments  are  situated. 

Barometrical  measurements  would  inspire  less  distrust  if  <he 
observations  had  been  always  made  with  the  precautions  which 
the  nature  of  the  operation  indicates ;  and  there  would  not  be 
«o  mnch  dispute  on  the  value  of  the  coefficients  and  the  pauci- 
ties of  our  formulae,  if  the  disagreements  were  not  ih  a  great 
^nsasure  pioduced  by  the  confidence  which  is  too  oflen  reposed 
itf  dbservatftons  in  themselves  very  defective.  In  the  present 
staute  of  the  sctenee>  it  would  be  much  better  to  endeavour  to 
bring  to  perfection  the  very  dilEcult  art  of  observing :  to  study 
%he  cireumstances  which  are  favourable,  to  examine  and  point 
out  the  sources  of  error ;  to  multiply  trials  witi  that  patience 
which  the  minutest  precautions  will  not  tire ;  with  that  nonestr 
which  will  not  evade  difficulties ;  with  that  discermtient  whic^ 

4ire€ts  ^  depth  of  study  prc^ortioned  to  the  diffii^ties  attach- 
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l^J     the  Barm^r  ti^iluMeaiHrmmt  9fmglit*4       SSI 

IH^  to  tU^  90|(  of  obcier?RtiQn ;  to  r^ulaoe  i^.sliior^  v)if^«r 
o1>8eryations  we  possess  of  a  doubtful  cWt^teiTi  by  shw  9S  ata 
pertain/ ;m()  thq  circui^ttanoei  of  which  have  bean  iu^ioioiiily 
apprecmt^4«  It  will  be  tiioe  «pough  Iq  duipatey  it  tiiera  m 
occasion  for  dispute)  when  the  propositiona  iu  questioo  shiaU  lnQ 
<^|ev>  wi  the  facta  free  from  ambiguity. 

T^vts  far  I  h^ve  spoken  of  the  iuflaence  which  the  configum* 
tion  of  the  surface  of  the  earth  exercises  on  the  variations  of  UiQ 
lostruments.  The  irregular  modifications  of  the  atmosphere  are 
pother  source  of  errors  against  which  we  ought  to  be  on  ouc 
guard.  The  th(^ory  of  barometrical  mea^urementa  aupppseA  tb^ 
air  in  a  state  of  perfect  equilibriun^  \  its  strata  supeiposed  in  Xh% 
prder  of  their  4^nsity ;  and  the  deoreane  of  tempevatvre  utuform 
i|nd  regular.  It  is  ordinarily  so  on  fine  days  and  in  calm  wea^* 
iher ;  but  if  the  eir  be  agitated  %ad  divided  between  opppaii^ 
winds^  this  order  is  disturbed ;  strata  of  difiereiit  densities  are 
intermi^ced,"^  and  succeed  each  other  iu  a  diifereat  order  from 
that  of  their  respective  dei^sitie^  ^  the  thermometric  mew  'QQ 
|oi\^r  expresses  the  mean  temperature  of  the  intercepted  colunm 
gf  ^\v ;  the  diffbrenoe  of  the  heighta  of  the  baipmeter  eeaaea  tp 
maintain  its  relation  to  the  difference  of  elevation )  and  no  for* 
mula  can  satisfy  the  exactness  of  mensuration,  in  a  etate  of 
things  thus  opposed  to  the  fundamental  supposition. 

When  tbia  deviation  from  regularity  is  manifest,  no  one  nc^ds 
io  be  tpld  that  this  ,i$  not  the  time  to  obtain  exa<»t  n^eaem^r 
mepts ;  and  every  one  wiU  distrust  observations  made  duixng  % 
stqtmr  IB  tbe  midst  of  tempests,  and  while  viplent  winda  are 
pE^ging  in  the  atmosphere.  But  this  state  of  disorder  ipay^in 
PQine  cases  be  perfectly  re^l  without  being  so  apparent ;  and 
the  intermi^Ktur^  t  of  winds  of  different  densities  is  a  veiy  nauat 
phenomenon,  which,  however,  frequently  escapee  the  aitentieni 
M^  i^  the  origin  of  n.  great  number  of  errors  fiom  which  the 
inost  experienced  observer  does  n9t  easily  preserve  him^l^  If 
we  hgiVe  not  been  able  to  avoid  them,  we  must  endes^voor  to 
j|3ie|ir%re  qf  their  existence,  in  order  that  we  may  not  repoee  in  %^ 
^^ration  a  degree  of  confidence  which  it  does  not  deserve^ 
.  l  have  treated  elsewhere  of  the  influence  of  the  wind  on 
][>arometrinal  measurements ;  and  I  invite  beginners  to  prpfit  by 
my  ^ijperience,  and  -more  advanced  observers  tQ  CQrrect  or 
\extend  my  first  outlines.^  Whs^tever  judginent  they  may  pass, 
'  tliey  will  probably  agree  with  me  in  thinking  that  tnere  ^e  few 
>ubject9  of  researcb  more  interestingi  and  &at  we  cannot  have 
any  just  idea  of  the  value  of  an  observation  if  we  neglect,  in 
eicamining  it,  considerations  of -such  importance. 

(  have  hitherto  always,  fpund  that  northern  winds  te^ci  to  raise 
the  mercury,  and  southern  to  depress  it. 

J 
'  ^  '  m 

f  ^'  S*snt«ixakDk"  f  «^  i;isU!i€sUiti<m*'* 


262       Ml  Jtamon^s  Instruetims  for  the  AppUcakioh  of  [€fii¥. 

In  the  former  case  barometrical  measurements  t^nd  fo  €fri^1ll 
excess ;  in  the  latter,  in  defect. 

If  the  winds  which  prevail  at  the  two  stations  be  diflfehefieiir, 
the  measurement  is  too  great  when  the  more  dense  wind  o6tm«- 
pies  the  lower  stratum,  and  too  small  when  the  upper. 

Lastly,  the  errors  augment  or  diminish,  cttterts  paribus,  with 
the  hon^Ohtal  distance  of  the  two  stations,  and  with  the  height 
to  be  measured. 

Among  the  modifications  of  the  atmosphere  there  is  one  of 
the  most  hidden  description,  but  nevertheless  most  regular, 
which  has  been  investigated  with  difficulty,  but  which  om^ 
inown  can  occasion  no  errors  which  we  have  it  not  perfectly  ittt 
our  power  to  prevent.  It  is  long  since  horary  osciDations  have 
been  perceived  in  the  barometer.  It  is  long  since  Deluc  observed 
that  the  different  hours  of  the  day  are  not  equally  proper  for  1^ 
measurement  of  heights.  '  • 

I  have  observed  that  any  formula  can  only  be  really  apj^lt'caUe 
at  the  precise  hour  at  which  we  may  have  made  the  experimenCs 
necessary  for  the  determination  of  our  coefficient;  and  that, 
because  the  coefficient  is  always  affected  by  a  quantity  whioti 
represents  the  mean  ratio  of  the  weight  of  the  air  and  its  pres* 
sure,^  a  ratio  essentially  variable,  und  different  at  every  instant 
of  the  day. 

The  coefficient  of  the  formula  of  M.  de  Laplace  is  adapted  to 
the  hour  of  noon.  We  must,  therefore,  make  observations  for 
the  measurements  of  heights  at  the  hour  of  noon  only.  This 
precept  is  important^  for  the  errors  which  result  from  the  appli* 
cation  of  a  coefficient  to  hours  for  which  it  was  not  calculated, 
are  among  the  most  considerable  that  we  can  make.  Y^t  this 
consideration  will  by  no  means  prevent  us  from  prolonging' "a 
little  the  time  devoted  to  the  operations.  The  interval  between 
eleven  and  one  o'clock  does  not  exceed  the  limits  which  it?  is 
reasonable  to  prescribe  to  ourselves  ;  but  then  if  we  wqirld'  be 
exact,  we  must  operate  in  such  a  manner  as  to  effect  a  compear 
Bation  between  the  opposite  errors  which  may  ari^e  frotii  Hri« 
source.  Before  noon  the  measurements  err  in  defect  ;'aft^r 
nooh^  ih  excess.  My  practice  is^  therefore,  to  make,  bei(id^  tile 
observation  at  noon,  one  or  two  others  before,  and  ats  many 
ufter,  at  intervals  respectively  equal.  This  method  possesses 
many  peculiar  advantages ;  Vre  have  time  to  examine  thei'ptt)*- 
gress  of  the  instruments ;  each  observation  serves  as  a  point  of 
comparison  to  judge  6f  the  others )  and  the  mean  tertii  itiiken 
hetween  them  is  in  a  manner  the  observation  of  noon  iUelf,  £ree 
from  those  errors  which  mi^ht  be  introduced  by  that  aoctdhliilal 
'state  of  the  atmosphere  which  should  predominate  at  the  real 
moment  of  that  observation. 

Lastly,  in  order  to  gain  from  this  combination  all  the  advan- 
taged of  which  it  is  Susceptible,  it  will  be  advisable  that  eorres* 


-ynndihg  oWrFslioiis  sholild  be  laftde  at  the  same  times,  and  m 
the  same  namber.  The  observers  will  thus  see  whether  their 
sMtniments  have  proceeded  in  concert^  wbj^ther  the^r  chai^ei^ 
have  been  correspondent ;  whether  their  variations  have  takei^ 
|ilace  in  the  same  directions.  If  they  should  be  of  opposite 
4liad8,  We  shall  sifispeet  that  the  local  influences  have  taKen  ihe 
^aceof  the  variations,  of  the  atmosphere,  and  we  shall  suppresfi 
the  observations  which  reciprocally  condemn  each  other. 
-'  Such  are  my  methods,  of  pvoceeding.  They  have  often 
brought  my  measurements  to  a  degree  of  precision  which  leaves 
iiQthing  fiutlier  to  wish.  I  recommend  the  same  care,  the  same 
^QoautionSy  to  those. who  wish  to  try  the  merits  of  the  formula^ 
4Hwi  e^ecially  to  those  who  may  wish  to  correct  it. 

All  this  is,  I  allow,  minute  and  difficult,  and  this  is  not,  per** 
iMips,  tbe  idea  we  usually  form  of  the  nature  of  barometric 
measurements.  We  probably  wish  that  there  should  be  nothing 
bat  what  is  easy  in  the  use  of  instruments  which  we  employ  so 
leoQiBgiionly ;  yet  what  method  of  measurement  is  there  wnich 
has  not  its  uncertainties,  its  unfavourable  times,  and  even 
•greater  difficulties?  On  the  side  of  the  bs^rometeir  there  i^ 
Always  the  advantage'  of  simplicity  of  apparatus,  quickness  of 

-operation,,  facility  of  calculation,  .the  most  varied  and  extensive 
applications,  and  a  much  less  dependance  on  circumstances 

•which  .put  obstacles  in  th^ivay  of  using  other  instrunients. 
I  will  now,  reduce,  into  a  brief  summary  the  requisite.  cQuditioos 

,for  the  measurement  of  heights. 

,U  To  employ  instruments  which  correspond ,  are  well  con* 

,Sitrupted ;  verified  with  care ;  and  rigorously  compared. 

,:    2.. To  choose  stations  as  good  as  me  nature  of  the  places  will 

^dmit^ 

;    3^  To  allow. aa  little  horis^ntal  distance  between  tJbe  two 

^pbi^ryeirs  as  possible ;  but  subprdinately  tp  the  suitableness  of 

t|he  .stations.  It  may  be  several  leagues  without  being  top 
great,  if  the  difference  of  level  be.  considerable,  and  if  there  be 

,AOt  between  the  two  stations  any  eminence  wliich  rises  above 

ibeAh.    The  pvoximity  of  the  stations,  on  the  contrary^  will  cause 

.apsoA^inc^iivemenoe  than  advantage,  if  the  lower  barometer  is 

^1^191%  ii^tuatedr 

4.  To  make .  observations  always  simultaneous,  and  exclu- 
aiively  at  noooi  or  between  the  hours  of  eleven  and  one). 

n  <^  To  choose  in  general  a  time  when  the  air  is  calm  rather 
ih^  when  agitated;  but  not  to  fear  wind  when  it  is  gentle  and 
Mgular*    It  then  renovates  the  local  mass  of  air,  and  reduces  the 

,.4heffmometer&  to  the  tempej;ature  of  the  atmosphere* 
,  6*  Not  to  fear,  a  cloudy  sky,  except  when  it  threatens  stormy 
weather.    The  suppression  of  the  solar  radiation  is  favoi^rable  to 
tM  observations,  especially,  if  they  are  made  in  places  freely 

.exposed  to  the  air,  and  if  .the  instruments  have  no  shelter. 
7.  To  avoid  rain,  storms,  and  violent  winds ;  and  to  be  dis«- 

.trustful  in  uncertain  weather,  when  approaching  changes  are 
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-^   ik- fo^{jfrefbr  Um^i  M^heii'the  bsrosoieter  isnfear  iti  aiBHi 
1i6%llt>  i^th^  tkto  its  extremes.  >..        i;«        -  '  o     .. 

*  9i  To  give  contitiilal  nttentton.  to  ttse<irariftiiQns  6f  die^A^ 
li^rlMterB.  Tbe'iHtetakea  tmdie  tii  e«titntttiQg;tl>e  real  tei|ipmH 
'ture.of  the  mercupy  and  the  air  are  the  originof  the  moetcxHisv- 
derable  alidthe  moBtcommon  evrors*  I  ><>.>'  L  . 
'  10.  To  pay  not  less  constant  attention^  botb  to  the  disp6si- 
lions  of  the  atmospherey  and  to  local  influences  which  may.affeet 
the  accuracy  of  the  measurements.  To  take  exaict  nodce  of  Ithe 
-direction  of  the  winds,  the  movements  of  the  clouds,  themw- 
sence  or  absence  of  the  sub;  and  to  olmerve  the  vaviatiOn^oi  the 
iDBtruments  iiii'relMien  to  these  eiroymsta&oes*  ■  -  ,  r  - 

11.  To  b€l  doubtfhl  of  operations  miade  in  v«yy  c^hgeable 
W6atber>  and  especially  if  the  air  is  no%  uniformly  mc^iied  at 
'the  two  stations^  as  happens  when  diffeiient  winds  pt'evailiat 
e^h ;  when  one  enjo^B  the  sun,  while  the  other  is  cloaded^  or 
encompassed  with  mists;  when  the  decrease  of  tempemtutie  la 
nothing,  or  inverted,  &c.  '    •  :        »  .  .  ^ 

.If  ^he  constitution  of  the  day  is  such  as  to  be  r(«markable*by 
any  thing  excessive,  either  in  the  temperature,  er  in  .the  elei9»- 
tion  or  depression  of  the  barometer,  to  repeat  tiie  operation  in 
ordinary  weather  in  order  to  verify  tlife  former  retolt;  or,  in  cii^ 
cnmstances  directly  opposite,  to  correct  by  compensation 
contrary  errors. 

"  '12.  if  the  horizontal  distance  be  very  gteat,  to  repeat  ^the 
operation  several  times.  If  it  be  excessive,  to  rely  only  on 
means  deduced  frotn  a  great^  number  of  observations  always 
simultaneous.  Less  than  a  year  will  not  be  sufficient  to  detem 
mine  small  differences  of  elevation  between  plax^es  very  distant ; 
-and'4f  the  diistance  be  such  that  the  climates  of  ;the  respective 
'places  shoiild  be  sensibly  different,  no  barometric  mean  will 
determine  exactly  their  relative  elevation. 

*''13.  To  conform  to  these  rules :  and  in  so  doing,  to  use  in 
th^  ohtservations  precision  and  dexterity;  in  the  estamination  of 
all^  circumstances,  to  take  a  just  view,  and  use  sound  discrimi- 
nation ;  and  then  I  can  venture  to  answer  that  the  observer  will 
"not  be  deceived  either  by  the  instrument,  or  the  formula. 

If  circumstances  should  positively  require  the  sacrifice  of  any 
of^c  prescribed  conditions,  we  shall  judge  of  the  merits  of  the 
operation  by  the  value  of  the  condition  ©acrificed. 

But  it  itaay  be  asked,  shall  we  content  ourselves  with  mere 
approximate  measurements  ?  Then  only,  we  niay  reply  when  wfe 
observe  as  well  as  circumstances  permit.  Approximate  measure- 
ihenis  are  not  to  be  disregarded  when  we  ottly  take  them  as 
Btrch  ;  and  when  we  have  not  the  means  of  procuring  better.  It  is 
still  a -great  instance  of  utility  in  the  barometer  to  teach  us  in  an  in- 
stant, and  without  difficulty,-  that  which  witli  much  apparatus  and 
loss  offime,' other  instrumietits  will  not  often  teach  us  ecj^ually  weU» 


;  in  eoBtmuatioii  of  tbis-.tn^f  ifmnmarypf  what  M.  Ramond 
considers  the  most  necessary  rules  tot  conducting  the  observa* 
j^gyiis;  rWfU  ntire'f  ft)r  tb^  liak^  trf  tho^e^il^^  ^y  brl^  iretl^ed 
in  the  use  of  tables  and  formula^  redace  inl^^ tides  ih^^ui^tll^tQ^ 
he  ^h^atvi^in  perrtbrming  the  ealeidHidttd.'  *'»•«.  .  7 v  . . ;  A 
>  k  From  <the  cbmmon  tables  bf  logaiithifis  take'lhe  l6^v<  %f  >^ 
height  of  the  lower  h^ronlietet/  -  1  ^  '  "'  .  ..  t*  7 
^:  .-S-  Apply  the  (coirrection  according^ to  its  sign  ffomTahl^  j(, 

3.  From  this  result  subtract  the  logarithm  of'the'tippfer  baro- 
meter; —  -.•.'•'.  •''    ^•*f 

4.  Take  the  logarithm  of  thid  tlifference  supposing  it  ^  ^i^taral 

^UWipbeir.  '    .   '     '  •  '     .t.  "  r 

.,  *6.  Add  th^  logarithm  of  thf  constant  coefficient. 

6f  ■  '   — .      ■  correction,  Table  H.       ' 

7. -r . ;-^  Table  HI,  /     . 

. .  8,  ■*  — '- correction    for  tenfpeorattir^^  A^ 

bribed  in  the  second  s'ectiop.  /  '       ^  •  , 

The  natural  number  corresponding  to  th^'  resulting  |oe;arithtjt 
.is  the  toie  elevation  in  feet.  ,     ' 

I  subjoin  au  example. 

If  the  shorter  formula  i^  used^  the  seT^nih  stop  will  b^  ^^^ 
peosed  with. 

ETdmple. 

Bar.  in  inch.        Bar.  in  mefcrM.    Ther.  of  bar.    Airifa^i.      .  LaU 

JUiwcr  gtatioJi. . . .  29-832      ....,     '759      15      ....       14  .   ..i.     ^  ♦ 

Upper iBt^on....  24*409      •...      »02O      .«^.      iO      ....        6 

mtJl         Sum  20'  "^ 

Double  40 

•,     .     •        •   .    ' 

^g.  9f  lower  buom^  in  inch^. ...    1  *47  54097     -  ^  Los.  of  metres  r88Q24V6' 
+  correction.    Table  1 9-9995990  9*d995990 

l-4t$O0ST  t'^9840§ 

£j'-^l«C;.'up|9erban)in;i& inches....     1'S!37I500     ^ Log. «! metres  l3r998€lB8. 


00674587  » 008745B5 


hofSf  of  difference  of  logs. , .    2'94|7095 

ixis.  of  constant  coefficient 4-77^2962 

Goiiisctidn  for  ladtudo.    Table  It.    9*990S83lr 
Correction,   Table  III,     JHS,  of) 
logs.    -08.       Double    sum    of>  0;0012S23 

the  Uiermometcrs  40 '.) 

•         -  *000+40_,,^,.^ 

Corr.  for  temp.      ^^     ^l<m/  o-OlTOSSS 

itslog^  a ••% } 


•) 


3*8916448  log.  of  7791-9  (t.=heigl)t  re^^vcd. 


< 


*  « 

**  The  sanie  tesolt  wOulJl  obviously  1i>e  obtahied;  by  nvliat^v  scal^  the  *f)arometar8 
were  Evicted. 


On  the  Tabla. 

• 

It  may  be  useful  here  to  su^ijoia  a  brief  accoimt  of  t)ie  coa- 
Atraetion  of  the  tables. 

In  order  to  reduce  the  upper  basosieter  to  the  ^me  temp^ra*- 
ture  aB  the  lower^  the  formula,  transformed  into  logarithms^  is, 

log,  H  «  log.  A'  +  log.  [l  t  ( w)]- 
Table,  Jfo,  I.  expresses  the  values  orthis  last  term,  which 

becomes  =  log.  [^^^^^i;— ]  =  log.  (5412  +  (r  -  x^))  ?t- 

log.  6412. 

In  the  formula^  this  correction  is'applied  to  the  upper  barome^ 
ter,  and  it  is  obvious  that,  according  as  the  first  log.  is  greater 
or  less  than  the  second,  (that  is,  according  as  T  is  greater  or 
le^s  jtlianTOf.^h^  correction  will  be  +  or  — . 

By  attending  to  these  circumstances,  it  may  be  applied  to 
the  moer  barcmieter,  and  will  in  this  case  be  —  or  +,  according 
'i^  the  difference  of  the  thefmometers  is  +  or  — . 

M.  Kamond  adopts  the  method  of  correcting  the  lower  baro^ 
meter,;  and  to  facilitate  this,  he  has  given  Table  I.  a  double 
fdiin,  according  as  the  difference  of  the  thermometers  is  +  or 
rr\  the  one  series  of  numbers  being  the  arithmetical  complements 
of  the  others,  by  which  means  the  operation  is  always  addition. 

Table  No.'2  is  constructed  from  the  part  of  the  formula  log. 
iX.A'  I^<lQgt  !0028371  +  log.  cos.  2  ^)},  N  being  the  number 
answering  to  the  logarithm  included  in  the  parenthesis. 

The  last  factor  in  the  formula  when  altered  according  to  the 
ijiiuggestion  of  M.  Oltmaus,.  becomes, 

(log-  g  +  0*888589)  .  80158.39 

-^  (in  feet),  1  + ^xx^.,^ ; 

^en  according  to  M.  Bamond's  improvement,  introduc&ig 
the  oorreotion  for  temperature,  and  transforming  it  into  loga- 
;]^ms,  it  becomes,  (adopting  the  former  notation), 

i%;  [l  +  N  (log.  jlbg.  g  +  0-868589 J   +  log.  60158  +  log. 

(l  +  W)  -  ^^g- 2088112d.)] 

From  this  part  of  the  formula,  Table  No.  III.  is  constructed; 

'  tTable  No.  V.  is  taken  from  one  given  by  Laplace  in  the 
'^  Oonnaisance  des  Temps,"  for  1812.  It  supposes  the  interior 
diameter,  of  the  tube  to  oe  accurately  known. 

--Table  No.  VI.  is  described  p.  105. 

Logarithms  of  the  constant  Coefficients, 

Log.  60158-39  =  4-7792962 
Log.  60345-40  =  4-7806442 

The  last  value  is  to  be  used  in  cases  where  the  less  exact 
method  is  thought  sufficient}  and  in  this  case  Table  III.  is  dis* 
pensed  with. 
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For  the  Reduction  of  the  Barometers  to  the  iame  Temper^turU, 
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Difference  Poridye,  whoi  lower  Barometer  is  the  warmer. 
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8 
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9 
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il 
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therm. 
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Table  in^r^Vertical  Diminufum  of  Gravity. 
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12842 

.  0*13 

18349 

18473 

18598 

18788 

18847 

12971  ; 

0^14 

18478 

18598 

18784 

1!^50 

12975 

13101 

<M5 

18596 

18783 

18850 

18977 

13104 

13231  • 

>I6 

18719 

18848 

18976 

13104 

13832 

13301 

.  Orl7 

12848 

18978 

13101 

13831 

13360 

13490 

.  0*18 

18966 

13097 

13887 

13358 

13489 

13680 

0*10 

18089 

13888 

13353 

13486 

13617 

.13750 

0^ 

18813 

13346 

13479 

1S6I3 

.  13746 

13879 

QUI 

13336 

13471 

13605 

13740 

13874 

140Q5?; 

0^ 

13460 

13596 

13731 

13867 

14003 

14139 

0'«S 

13583 

13780 

13857 

13994 

14131 

148fS8 

0-24 

.   13707 

13845 

13983 

14188 

14860 

14398.' 

0*85  ' 

13830 

13970 

14109 

i)t4849 

14388 

14528 

0^«6 

^    13954 

14095 

14835 

14376 

14517 

14658 

0*8T 

14077 

14819 

14361 

14503 

14645 

14787 

0-88 

14801 

14344 

14487 

14630 

14774 

149IT 

•  '0-89 

14384 

14469 

14613 

14758 

14908 

15047 

0»S0 

14448 

14593 

. 14739 

14885 

15031 

15176;^ 

Mctndiflbp* 

} 

u:-J 

cnceof  tbc 

>    183-5 

184-7 

186-0 

187-2 

188-Si 

129-t 

tMOf. 

s 

•  ^  »  '  •»« 

)  i 
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Table  IIL — Contimed, 


jmncRDOBtic 
'    tfaeLoga- 

Doable  Sobi  of  tlic  S^bennflyneten. 

1                 *       / 

tbfaM»o# 

ritbnvk, 

B0« 

60O 

70* 

80® 

90O 

100*  '^ 

BieTeA&s. 

6-P05 

'TO58 

11567 

11676 

w           * 

U7$5 

• 

11894 

12003 

Ip89 

o-oi 

U524 

ll(J34 
11766 

11743 

11853  1 

11962 

.12072 

109? 

0^ 

11652 

U876 

11988 

12098 

12209 

..110-8 

0*03 

U786 

11898 

12010 

12122 

12234 

12346 

U2-0 

0^ 

11917 

12031 
12164 

12143 

12257 

12370 

12484 

113^ 

0*0& 

12048 

12277 

12392 

12506 

t 

1268^1 

M4-5 

01)* 

121T9 

12295 

12401. 

12^26 

12642 

12758 

115-8 

OHOT 

12310 

12427 

12544 
12677 

I266I 

12778 

12895 

1170 

oHoa 

12441 

12559 

12796 

12914. 

130S2 

...118f*3 

0^9 

12571 

12691 

12810 

12930 

13049 

13169 

119-5 

0-lp 

12702 

12824 

12945 

13065 

13185 

13306 

120-7 

V 

0-u  ; 

12833 

12956 

13077 

.  13200 

133121 

13444 

182S0 

0-12 

12964 

13088 

132U 

13334 

13457 

13581 

*.W3-3 

0-13 

13095 

13220 

13344 

.  1S469 

13593 

13718 

'   124*5 

0^14 

13226 

13352 

13478 

13604 

13729 

13865 

125*7 

0*^3 

13357 

134^4 

13611 

13738 

13365 

13992 

126H> 

016 

oit    , 

13488 

13617 

13744 

13873 

14001 

14130 

128-3 

13619 

13749 

^8878 

l40Qd 

14137 

14867 

.129-5 

0>8 

13750 

l;S88l 

14011 

14142 

14273' 

14404 

130*7 

OIU 

13881 

14013 

14145 

14277 

14409 

14541 

132*0 

0^ 

14012 

14145 

14278 

1441!^ 

14545 

14678 

133*2 

(ni 

14143 

14277 

14412 

14546 

14681 

14816 

jai'S 

0-«2    . 

14^4 

14410 

14545 

14881 

im7  * 

14953 

iS5-7 

0-23 

14405 

14542 

14679 

14816 

14953 

16090 

137*0 

0-24 

14535 

14674 

14812 

.  14950 

15088 

15827 

li8«S 

0-25  , 

14666 

14806 

14945 

15085 

1 

15224 

15364 

139*5 

0*^  . 

14797 

14938 

15079 

15290 

1536Q 

15501 

.140*6 

0SS7    . 

14928 

15070 

15212 

15354 

15496 

15638 

l4l-9. 

0^8 

15059 

15203 

15346 

15489 

15632 

15776 

i;43*8 

0-29  ; 

15196 

15335 

1547$ 

156$4 

15768 
15901 

15912 

^-6 

0»»1 

15321 

15467 

15011^ 

1574^ 

16050 

1 

Mcandilfer- 

) 

. 

CDMiyftbc 

>  130:9 

132*8 

133-4 

134-7 

135-9 

lSt-2 

..    ,' 

temifl* 

) 

' '  t 

.    -^      1 

Tab&e  Yl.— Correction  for  Elevation  of  Lower  Barometer. 


Lower 
Baiom. 

Numbtr. 

Bim 

89*5 

ISO 

87-5 

965 

885 

85-5 

1824 

869 

83*6 

8735 

911 

81*6 

8733 

998 

19*6 

4818 

1085 

17-7 

6033 

1815 

16-7 

7420 

1387 

im      Ji,9m»*if*h»trmtimiifir'tkeAfpiieaiiMef  [Qct; 


•.  \ 


J  ' 


'  T^ptE  lyr^Themmetrical  Variation  of  the  Bqromgtie^r\ 


lUtpmi 

iMwnmQi  Tfinvenuvv. 

1 

.  !•    1    **" 

8*' 

4«^ 

SP  ' 

6» 

1 

l« 

9Q 

ma 

Incties. 

1 

t 

31^ 

'M5 

•Oil 

DIt 

•osrt 

088 

•634 

•046 

•645 

•051 

•057 

304 

1 

• « 

•ew 

•688 

•OW 

^•633 

•689 

•044 

•050 

<066 

SOD' 

1 

•017 

088 

•027 

•033 

•039 

•044 

•049 

•056- 

S9^5 

•Oltf 

•081 

•026 

•032 

•038 

•043 

•048 

•054 

«W) 

•oie 

•08t 

•026 

•632 

•OST 

•048 

•047 

»06S 

SM 

t              1 

•016 

•081 

•025 

•631 

•03t 

•648 

•047 

•052 

SS^O 

1 

•010 

•015 

•080 

•025 

•031 

•086 

•941 

•b46 

•051 

n-5 

• 

>«•      ■•        * 

•Olft 

•020 

•084 

•030 

•035 

•mtf 

-046- 

«G«I^ 

81H) 

04^ 

1 

•015 

•080 

•024 

•030 

•095 

•040 

1 

•045 

^4M9 

S6*5 

f 

t 

•015 

•019 

•023 

•029 

•034 

•039 

•044 

•048 

26-0 

•014 

•019 

•023 

•029 

•034 

•038 

•044 

HM7 

«M 

■ 

•iOOO 

•014 

•619 

•023 

•028 

•033 

«98  = 

•043 

KM6 

fM 

• 

•014 

•018 

•028 

•028 

•038 

•037 

•048 

•045^ 

84-6 

•0.13 

•018 

•028 

•027 

•032 

•036 

•041 

•044 

84*0 

•01^ 

•017 

•0121 

•027 

-081 

•036 

-040 

•044 

83-6 

i 

013 

•017 

•021 

•026 

•030 

•035 

•040 

•043 

23-0 

•008 

•018 

•017 

•020 

•026 

•029 

•094 

•0S9 

•042 

88*5 

•093 

•018 

•016 

*020 

•025 

•029 

•034 

•038 

•044- 

88<0 

•01  le 

•016 

•019 

•025 

•088 

•083 

•037 

•041 

81*5 

-    • 

•Oil 

•016 

•019 

•024 

•026 

•033 

•036 

•040 

81-0 

' 

•Oil 

•015 

•019 

•023 

•027 

•038 

•035 

•039 

8(HJ 

HMn 

•611 

•015 

•018 

•028 

•086 

<081 

•034 

•038 

to^o 

' 

•ou 

•016 

*0\9 

•088 

•086 

•030 

•088 

•037 -V 

19-5 

•Old 

•014 

•017 

•021 

•026 

•029 

•038' 

•030 

19*0 

' 

•oio 

•014 

•017 

•021 

•094 

-028 

•031 

•035 

18^5 

•006 

•010 

•018 

•016 

•020 

•0^4 

•087 

•030 

•034 

18*0 

* 

•010 

•013 

•016 

•020 

•088 

•086 

•029 

•033 

17^5 

•0O9 

•018 

•015 

•019 

•028 

•025 

•028 

•OSS- 

170 

' 

•009 

•61« 

015 

H)19 

H^l 

•084 

•088 

•081 

M'&  \ 

•005 

•009 

•018 

•014 

•018 

•021 

•023 

•087 

•080 

16-0 

•008 

•Oil 

•014 

•018 

•080 

•022 

•026 

•029 

15-6 

8 

^008 

•Oil 

«01S 

•017 

•019 

•028 

•085 

-088 

15^0 

•096 

•eft 

•013 

•Oft 

'019 

•021 

•025 

•027 

14^5 

•007 

•010 

•012 

•016 

•018 

•021 

•024 

•026 

14-0 

'007 

•010 

•012 

•016 

•018 

•020 

•023 

•025 

1S^5 

•004 

•007 

<aio 

•012 

.  -015 

•017 

•019 

•022 

•085 

13-0 

•006 

•009 

•Oil 

•015 

•017 

•019 

•021 

•084 

18-5 

•006 

•009 

•Oil 

•014 

•016 

•018 

•080 

•083 

18-0 

•006 

•009 

•010 

•013  1  •OIO 

•017 

•019 

•028 

being  (with  a  very  slight  exception)  applicable  to  anj^  «(}S9j(^«ik  of 
measures.  They  are,  however,  adapted  tp  th^  cei^tigrade  tb^r- 
mometric  scale. '  in  this  respeqt  I  have  not  sdtered  them,  being 
convinced  that  the  simplicity  aqd  convenieaceef  that  scaiemiist 
sufficiently  recommend  it  in  4^1  ^cientifio  api^catioi^  \  9xA 
K^vmg  Utile  doqbt  that  the  exapxiple  of  its  adoption  by  philoso- 
phers wiH  ultimately  be  followed  by  the  world  at  large.  The 
adoption  of  a  system  of  measi^res  founded  on  a  pbilosophtpal 
basis,  will  probably  always  be  hinderec|  bj  the  close  and 
widely  ramified  connexion  whica  the  old  system  maintains  wiUi 
all  parts  of  the  com^im  business  o;f  \^^%  ap^  ^i^  \]^^  low^t 
mechanical  arts.  It  will  probabI)r  be  )p^g  K)e/ore  our  carpepjl^ers, 
bricklayers,  and  blacksmiths,  lyiU  learn' to  cpoaput^  b}^  deS- 
metres  and  centimetres  i  but  w<th  respect  to  t^e  introJduQtlon  *df 
the  centigrade  thermometer,  tl^e  same  objections  by  no  ineaiis 
apply.  The  thermoi^e^er  is  an  instrum^oil^  which  ha9  no  appli- 
cation in  tbese  cpn^mon  arts.  The  mQs|  ordinary  use  of  it 
implies  %  certain  degi^e^  of  educfition  and  scientific  information ; 
and  to  t^o^e  i^ot  habituated  to  scientific  stories,  but  who  are  yet 
desirous  of  understanding  the  {^nciple  of  tiieir  instrument,  the 
centigrs^de  scale  is  surely  far  the  best  for  facility  of  explanation. 
In  barometric  observations,  however,  its  application  is  npw 
becoming  so  general  that  I  conceive  no  explanation  is  necessary 
fof^eontinuing  the  adoption  of  thi&  scale  iq  these  tablj^.  Most 
Boottntain  barometers,  )as  at  present  construetedj  are  fumishecl 
wltli  ^  ther«Eiometef  graduated  both  Wiiya.  For  the  oonvemenoi^ 
koWeteas  of  those  t^ho  continue  to  use  the  Fahrenheit  sqale^- 1 
kere  insert  a  table  of  the  simplest  and  moat  compendious  f^te, 
by  lirhich  either  scale  may  be  reduced  to  the  other  witk  the 
greatest  ease  and  sufficient  accuracy. 
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Reduction  of  Cent. 

B«daot>on  of  Fahr. 

tDf^lu^ 

to.  Cent. 

Cent. 

I  Frfir, 

F^ 

Cent. 

DWHM 

iDenet* 

Depea. 

00 

1    00 

t       ft 

OQO. 

06 

09 

1 

065 

10 

18 

2, 

III 

15 

27 

3 

160 

20 

3« 

4 

222 

25 

45 

•     S. 

27? 

m 

64 

6 

333 

35 

63 

7 

388 

40 

72. 

,      8 

444 

45 

81 

» 

[    600 

Hkw  Strife  YQL.  '%u 
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Sir  F^twis  S.  Darwia  on  the 


(Oct* 


Hie  mode  of  using  it  ynSL  be  obnous  from  the  sobjoined 
examples : 

66*'  Fahr. 
-32 

34    301  .,/ 16-6  Cent. 
4/..\  2-2 

18-8 


Example  1.— 27"  Cent. 

sr  251.... /460  Fahr. 
+    2/....1  3-6 


48-6 
+  32-0 

806 


Example  2.-33*25  Cent. 

«  30-00-\  ....  r64-0  Fahr. 
+    3-00l.....{    5-4 
+    0-25J  ....I  0-45 


69-85 
+  32-0 


91-85 


4*75  Fahr. 
32 

16 

10-0  "i  ..rs* 

60  (  ..)3- 
0-7  (■..JO- 
0-05 J  ..Co- 


5*5  Cent. 
3 

388 
027 


9*215 


Having  thus  brought  to  a  conclusion  an  attempt  to  condense 
into  a  brief  abstract  the  most  useful  parts  of  M.  Ramond's 
Instructions,  I  propose,  in  a  future  communication,  to  subjoin 
at^  outline  of  the  demonstration  of  the  formula ;  together  with  a 
few  remarks  on  one  or  two  other  points  connected  with  the 
subject..  B.  P. 

'  (TV)  ie  cottUnued.) 


Article  VII. 


Notice  upon  the  Volcanic  Island  of  Milo.    By  Sir  Francis  S. 
Darwin,  MD.  &c.    (With  Plate  XXII.) 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

SIB,  Buxton,  Aug.  SO,  188S. 

Obsebvino  your  analysis  of  the  water  from  what  you  call 
the  boUing  spring  of  Milo,  in  the  July  number,  1819,  of  the 
Annals  of  Philosophy,*  I  presume  that  the  following  description 
of  that  island,  taken  from  my  manuscript  journal,  may  be  inte- 
resting ;  I  beg  to  offer  it,  and  shall  be  happy  if  it  affords  any 
information  to  your  readers. 

I  remain,  ^it,  your  obedient  humble  servant, 

Francis  S.  Darwin. 

*  O.S.  SIT.  S7t  Me  alM'p.  88  of  the  present  TohiBM.    - 
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In  the  month  of  June,  ISIO,  we  landed  at  Milo^  and  proceeded 
to  the  Old  Town,  which  is  quite  ruinous,  although  a  few  inha- 
bitants still  occupy  some  of  the  houses.  The  ancient  walls  bear 
the  marks  of  ^reat  waste  and  decay.  Four  miles  from  this  is  the 
New  Town,  situated  upon  one  of  the  most  elevated  parts  of  the 
island.  The  incursions  of  the  Alger ines,  and  the  plague,, 
induced  these  few  hundred  people  to  neglect  their  former  low 
situation  (the  old  city)  for  this  elevated  one.  On  the  foot,  and 
at  the  side  next  the  sea,  of  the  hill  upon  which  the  present  town 
stands,  are  many  very  interesting  remains  of  a  most  remote 
period.  We  could  distinctly  trace  the  extent  of  a  large  amphi- 
theatre, and  many  beautiful  marble  columns  are  seen  amongst  the 
ruins.  Walls  of  immense  thickness; — and  the  cement  by  which 
these  stones  are  held  together,  appears  to  brave  the  waste  of  time 
better  than  the  hard  stone  itself  The  highest  point  of  Milo,  or 
Mount  St.  Elias,  is  about  800  feel  above  the  sea,  and  it  is  of  a 
conical  shape ;  this  summit  was  formerly  a  place  of  observation 
for  pilots,  but  now  for  pirates,  who  infest  the  Archipelago.  On 
the  north  side  of  the  island,  and  half  a  mile  from  it,  are  some 
curious  basaltic  rocks,  which  do  not  appear  to  contain  zeolite; 
but  there  are  no  columns  on  Milo  itself.  Upon  ascending  from 
the  harbour  to  the  town,  we  pass  over  hills  and  rocks  of  lava,  in 
which  opal  is  found,  with  punuce  stone,  and  sulphur,  and  beds 
of  limestone  which  have  been  burnt,  and  still  retain  many  per- 
fect shells,  which  soon  absorb  moisture,  and  fall  to  pieces  in  the 
hand.  In  one  part  of  a  rock  of  red  sandstone,  at  about  the 
middle  of  the  entrance  into  the  port,  are  some  singular  Catacombs 
in  the  perpendicular  rock,  some  of  them  capable  of  containing 
four,  SIX,  or  eight  bodies,  and  they  are  seen  in  the  side  of  the 
cUff.ten  or  twenty  feet  below  the  level  of  the  water.  This  is  a 
strong  proof  that  the  harbour  was  the  crater  of  a  volcano,  as 
here  there  is  no  tide,  and  these  tombs  must  have  been  formed 
before  the  grand  eruption  which  gave  access  to  the  sea.  The 
situation  ot  these  sepulchres  is  marked  upon  the  chart.  It 
occurred  to  me  on  seeing  in  the  map  (which  was  partly  copied 
fivom  an  Admiralty  book),  that  40  fathoms  was  the  greatest 
depth  in  this  large  basin,  that  there  mi^ht  be  a  part  infinitely  deepier 
which  had  been  the  real  furnace  of  the  volcano.  I  was  at  great 
pains  in  sounding,  but  could  no  where  find  it  to  be  deeper,  except 
at  the  entrance.  On  the  west  and  south  sides  of  the  harbour  are 
innumerable  hot  sulphureous  springs,  some  of  them  being  125^ 
of  Fahr.  but  most  ot  them  rise  out  of  the  sand,  in  the  sea  a  few 
yards  from  the  shore ;  they  are  so  numerous  that  every  wave, 
although  it  blows  fresh,  is  very  warm  to  the  hand.  Along  with 
the  water,  a  great  quantity  of  sulphuretted  hydrogen  gas  is 
emitted.  The  ruins  of  ancient  baths  still  exist  here,  and  near 
them  a  part  of  an  inscription,  with  the  name  Diagoras.  Now  if 
the  eruption  had  taken  place  since  the  time  of  that  philosopher 
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^^  Dr.  .pr^o^  <{$^  J|f.  Pi(<?^  on  ^C^, 

(»]»»t4W|«»«?.fe?^?S  ^^TigtV  we  ^hou^4  probably  ky^^d 
^00^9  r^ords  of  \{\  tj(iei;eiore  it  ^  fair  to  presume  thjit  Ib^  v^t^r- 
qgo;^!^^  AFft  9^  ^9?^  ancien^  d£^te«  I  ohtained  ,^q  ai^pieht  OFreel^ 
1^^  ^&eu  frg^  pne  of  these  sepulchres^  whic^  l^as  all  \%^  ^ha-, 
ractei^f}  of  the  very  ^^rliest  period  of  the  art$. 

The  ^land  is  still  subject  to  frecj^uent  earthquakes;  and  probar 
bly  it  w^^  an  exertion  of  this  volcano,  or  of  (hat  at  Santorini, 
vjiiiph  destrpyedone  of  the  principal  towns  of  Candia  o^  Crete.' 
^FA^b  it^  ^nhabita{i($j  in  the  year  1809. 

Abo\it  four  mile^  tcj  ^he  n6rth-east  of  Milo  is  Polino  (or  Buriii 
l£(\^ipiid]^  whipl)  consists  enti|pely  of  one  immense  cinder,  witl^  a 
central  bill  composed  of  a  smooth-fractured^i  cpmpact,  baked 


t^ara  ^re  ^i^bt,  ths^t  support  the  central  mass.  The  interyaU 
of  these  ridges  form  ravines* of  pumice  stone.  The  island  is 
u^inhs^bitedl,  au4  entirely  without  fresh  water,  wbich  is  not  the 
c^$e  wit*^  Milo,  where  there  are  springs  of  good  water.  ITpp^ 
ascending  the  ^ill  of  Polino,  I  observed  some  modern  excava- 
tions, iilf.e  mines,  but  there  is  not  any  apparent  metallic  substance^ 
that  pould  have  been  followed,  and  they  extend  about  20  yar^sj 
in^.  t|^e  hill,  showing  the  invariable  volcanic  formation  of  ^he 
inland.  iTher^  are  here  no  remains  of  ^ncient  ruins,  and  there  ^ 
sciarc^y  any  vegetatip^x. 


ss 


Article  VIII.  , 

1 1  • 
An  Escamination  of  the  Blood.    By  J.  L  PrevQS^  }llVi,  «^4i 

'^        ^  J.  A.  Dumas.* 

Th>i&  i^tttliors  commence  tlieir  memoir  with  obsemug,  that  th^ 
pMvlaus^  microscopic  examination  of  the-bjiood  had  prov^f d  t^aj^ 
diis  fluid  during  Ufe.  is  m'erely  serum,  holding  small  regular  inspr, 
kible  Gorpuscules  in  suspension.  These  cprpuscules  are  always, 
ooiiuposed  of  a  central  colourless  spheroid,  incV^sed  in  a  ^ed 
coloured  membrane,  from  which  it  readily  separates  aftejr  death!' 
Thb  white  central:  spheroid  is  trajQsparen(  and  ^spherical  ii^  tiios^ 
animals  which  have  circular  particles,  and  oval  virhen  the  partir, 
ales  are  elliptical  In  the  first  case  its  diameter  is  constant:  i(^ 
the  second,  various.  The  colouring  matter  is  readily  aivisiplpj^ 
iMit  kii^okible  in  water,  and  always  separates  from  it  by  standing,, 

iVie  t^ree  substances  which  are  exabmined  in  th^  che^iniQ^lJ 


19!^^  itn  m^^im  of  m  %16^.  Iff 

r^^efettgkttoii  6r  tfifc  Blood,  iC^  tHe  llbam^il;  tlife  i^riitrf,'  tfi^^Mtt* 
aobule,  and  the  colouring  faiatteh  VThir?  8f  «g4  iK  ilbttifa  A 
S]$^ly  bure,  biil  the  seriim  of  ox  qr  6hei^p*«  bfobttls  tibt»,Ufe;thfe 
t^iiite  br  egg  always  c6ritaiiis  li^bt  meiiiBhittous  floccti!i>  wHifell 
fere  not  albumen.  .  ^    . 

Ifhe  coagulation  of  albumen  by  heat  b^thg  so  characf(iristic.i 

K'^'^perly,  itnd  the  cause  of  it  difficult  to  discover,  expiirlnifeiili 
re  tdade  to  determine  the  circumstances  which  accbtoibahy  K'. 
By  ^eating  white  of  egg  in  tubes  pldced  in  watet  oV6r  a  lam^,¥h(( 
following  results  were  obtained  : 

At  14u°  Fahr.  the  white  of  egg  reifaained  thid  ahd  feletir. 
146^  ah  opalescent  tint  appeaiied  at  the  l6wer  t)dtt  fef  the 

tube. 
149*^  the  opalescent  portioh  became  solid,  Virhilfe  th^ii^jfel 

portion  temaitied  JHuid. 
l88^  the  opalescent  appearance  octurred  in  th*  ti]ppfeir|&A 

of  the  tube. 
l65°  the  solidification  wag  complete* 
t*he  aiithors  conclude  that  158°  is  about  the  feba^ktlhg 
point ;  coagulated  albumen,  when  examined  by  the  microsbbpe^ 

£  resents  the  same  White  globules  which  have  been  already  bien- 
oned.  None  of  the  circunistances  which  accompany  Ihecoai 
^ulatibn  of  albumen  lead  to  a  discovery  of  its  causd.  Tfe*^ 
authors  then  refer  merely  to.  the  opinions  bjT  PotircfbJ^  dfttf, 
Scheele  as  being 'erroneous.  M.  Thenard's  opinion,  thit  it  tk" 
derived  iherely  from  the  cohesion  of  the  toolecules  of  the  jjbtr- 
ttien,  they  consider  it  difficult  to  substantiate  by  experiment} 
and  Ihey  also  think  it  possible^  but  not  easily  demonstrable,  that 
the  caustic  soda  necessary  to  the  solution  of  the  albunieti  ihay 
become  carbonate  by  this  deconiposition  of  a  sttiall  portion  of 
anim&l  tnatter,  and  so  become  incapable  of  retaining  the  albii- 
men  in  solution.  The  authors  then  rertiark,  that  thift  afctibA 
of  voltaic  electricity  elucidates  the  state  of  combination  which 
exi$ts  between  the  albumen  And  the  soda ;  many  other  wiell- 

Sftown  experiments,  they  observe,  show  that  this  substance  is 
so  ciapable  of  combining  with  metallic  oxides.  When  a  me^ta^* 
lie  salt  is  precipitated  by  albumen>  a  portion  of  the  acid  is 
retained  by  the  oxide.,  and  all  the  oxide  is  not  in  combination 
with  the  animal  matter,  for  the  soda  of  the  albumen  decomposes 
a  pait  of  the  salt,  independently  of  it.  When  the  decomposition 
of  albumen  is  effected  by  the  pile,  with  a  copper  wire,  a  coui* 
pourid  is  obtained,  which  consists  Of  water,  albumen,  'a"Ad  oi^ide 
df  copper:  when  moist,  it  is  slightl]^  gireen,  and  when  dried,  of 
tK  tdrqueise  eolour.  •  If  an  irbn  wire  be  employed,  then  a  com- 
pound of  albumen  artd  o^tide  of  iron  is  obtamed:  The  codgulfe** 
tlon  of  albnmfen  by  alcohol  is  owin^  to  the  affinity  of  this  fluid 
for  soda ;  and  it  is  stated  to  be  the  best  mode  of  procuring  albu- 
ihfett  Mk  a  state  of  purity.    When  examined  by  reagents/  it  does 
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not  appear  to  differ,  at  all  from  fibrin.  The  action  of  ^eida  upon 
albumen  leads  to  the  same  conclusion,  although  there  are  two  dif^ 
ferent  operations  to  be  distinguished ;  first,  the  saturation  of  the 
aoda;  secondly,  the  action  ot  the  acid  upon  the  albumen.  TKe 
lirst  explains  the  precipitation  of  albumen  by  the  greater  number 
of  acids,  the  action  or  the  acids  depending  upon  their  nature  ; 
thus  acetic  and  phosphoric  acids  redissolve,  or  at  least  reduce, 
even  fibrin  itself  to  a  gelatinous  state,  and  consequently  they  do 
not  precipitate  it  from  its  alkaline  solutions. 

MM.  Prevost  and  Dumas  observe,  that  the  history  of  the 
colouring  matter  of  the  blood  would  have  been  long  since  set- 
^tled,  if  it  had  not  been  for  an  error  caused  by  a  very  simple  cir- 
cumstance :  the  colouring  matter  of  the  blood,  owing  to  its 
extreme  divisibility  when  put  into  water,  and  to  its  passing  through 
'filters,  has  been  supposed  to  be  soluble  in  water.  By  the  aid  of 
a  microscope,  however,  the  particles  are  perceptible,  and  by 
isianding,  they  separate  in  the  state  of  a  dense  red  substance.  On 
this  account  the  authors  conceive  that  the  action  of  reagents 
iDipon  the  colouring  matter  of  the  blood  has  never  been  sc^iQu 
&ctory. 

The  colouring  matter  of  the  blood  appears  to  be  formed  of  an 
animal  substance  in  combination  with  peroxide  of  iron.  Expe- 
riments hitherto  made  would  lead  to  tne  conclusion  that  it  is 
albumen ;  but  as  chemists  have  always  operated  upon  a  mixture 
of  red  matter,  white  globules,  and  the  albumen  of  the  serum,  the 
question  is.  undecided,  and  the  authors  expressly  state,  th^ 
belief,  that  the  processes  proposed  by  MM.  JBeczelius,  Braiide^ 
Zfid  Vauquelin^  to  isolate  the  colouring  matter,  are  all  fallacious. 

MM.  rrevost  and  Dumas  observe,  that  it  is  much  more  easy 
than  it  has  been  supposed,  to  determine  the  proportions  of  the 
different  animal  matters  which  the  blood  contains,  and  the  fol- 
lowing are  the  results  of  their  experiments  : — 

Mammifera. 

Green  monkey  (Callitriche).    Blood  drawn  from  the  basilicau 

Serum.  Blood. 

Water 908  Water 7760 

Albumen  and  salts ....    92  Particles •  1451 

—  Albumen  and  salts .  . .     779 


1000 


10000 
Man  in  a  healthy  state :  venous  blood :  mean  of  mtoy  analyses. 

Serum.  Blood. 

Water 900  Water 783P 

Albumen  and  salts  • » . .  100  Particles •  1292 

Albumen  &nd  salts .  •  •    ii69 

10000 


1000 


im^}  mS0»^n^ms^fheJ(toodK  Wt 

.    Man  in  a  ho^^yetaterUood  from:tbei.ve)i(tifHir^iftfl(!Qr 
executioxu 

Serum.  Blood. 

Water  .  • .  • . . ....  • .  i ,  905  Water  .  ...........  • .  8014 

Albumen  «tid  salta  •  •  •  •    95  Partioles  -• ;  .1142 

—  Albumen  and  salts .  .  #    844 


1000 


;  ,  10000 

Guinea  pig :  blood  from  the  jugular.  :  -  *-   ; 

Serum.  Blood. 

Water ,.,•...  900  Water. 7848 

Albumen  and  salts  ^ . . «  100  Particles •  1280 

,  — _  Albumen  and  salts .  • .    872 

1000  ~ 


10000 


Dog :  blood  from  the  jugular. 

Serum.  Blood. 

Water 926  Water 8107 

Albumen  and  salts  ....     74  Particles 1238 

Albumen  and  salts .  •  •    655 


1000 
Cat. . 


10000 


•    •                                          Serum.  Blood. 

Water 904  Water 7953 

Albumen  and  salts  • . ; .    96  Particles 12(04 

— .  Albumen  and  salts . . .    848 


1000 


10000 


Goat :  blood  taken  from  one  of  the  saphenae.  The  blood  of 
this  animal  is  light  coloured,  and  the  venous  blood  nearly  as  red 
as  the  arterial. 

Serum,  Blood. 

Water 907  Water 8146 

Albumen  and  salts  .  •  •  •    93  Particles 1020 

Albumen  and  sdts .  . .     834 


1000 


10000 


C^f:  mixture  of  arterial  and  venous  blood  obtained  at  a 
alaugh  ter-house ., 

Serum.  Blood. 

Water. ,901  Water ».  8260 

Albumen  and  salts  . .  •  •     99  Particles  ...........     912^ 

'     Albumen  and  salts .  . .     828 

lOOO  -. 

10000 


teai 

Particles  •  «  >  •  •  i  •  •  •  •  ^,  J 


SttQin* 

Aibiimen and  salts  ••»•  109 


looo 

Horse :  venous  blood. 

Seram* 

Water. ,;  901 

Albumen  and  salts  •  •  i  •    99 


Albu^men  and  salts  •  •  • 


10000 


1000 


Blood. 

W^er. 81^ 

Particles .  . .  >.  i  • .  •  v  i  4    ^ 

AHmmen  and  salts  •  •  •    897 


m$mi   »t 


loodo 


Birds. 
Pigeon :  blood  from  the  jugular. 

Water  *...««;.  i 946  Water 7974 

Albumen  and  salts  •  •  •  •    65  Patttcles « . .  Ii567: 

Albumen  and  salts .  .  •    4^ 

1000 

* 

ptiick :  blood  from  the  jugular. 

Sttikin. 

Water  • •  901 

Albumen  and  salts  .  •  •  •    99 


■»  -   * 


1000 


Water 

10000 

Blood. 

..  7662 

Particles 

..  1601 

Albumen  and  salts. 

..    8!t7 

ff 

IbOOO 

Hen:  blood  from  the  jugular. 

Watfer 925 

Albumen  and  salts  •  ^ .  •    75 


1000 


Blood. 

Water.  ...... ..i...  7799 

Particles 1671 

Albumen  and  sdts ...     630 


v<i 


Raven:  a  very  young  bird. 

Serum. 

Wat^r  ...; 934 

Albumen  and  salts  ....    66 


1000 


.    IQOOO" 

Blood. 

Water  . 7970^7 

Particles i4&|;. 

Albumen  and  salts.  . .    664 

10000 


Hlh}n  i  ^  SiM  liftd  ^^  <(rbQiiai^;  aM  hallltefoftia  i(>6d 
fbt  libtatti  days.    Onljr  ohe  tindyilis  was  miid«: 

Serum.  Bloid. 

tfiter ...;.  ^32  Water. 808! 

AlfeameB  tmd  salts  ; . . .    68  l^tiicles  .  ;.......;.  132< 

"■^^  Albtanen  and  salts .  ..    692 


1000 


10000 

>  .  • 

Coli^bkfoekd  j^imah, 

•  Trout  '  ....         •  i 

Wdter  ..............  923  Water.  ............  883^ 

Aibufidfett  and  salts  ....    t7  iPatlicl^s ^^9 

Albtinieii  and  fealte.  ; .     tS6 


100b 


■*^.»  A 


imo 


B«rbot  (Cr«rdftf8  Lota). 

Serum.  ilbod. 


^aier , 931  Water.  ..*.... 

Albumen  and  salts  ....     6d  l^articles  .  ..........    481 

Albumen  and  siJt^.  •  •    657 


1000 


iSooo 

Frog :  mixed  blood  obtained  towards  the  end  of  <viht^h 

Serum.  BUoi. 

Water  :.; :...  960  Water 8846 

Albumen  and  salts  ....    50  Particles ••••••    390 

—  Albumieil  and  sdltsi  a,#    464 


lOOQ 


loood 


Land  Tdrtoise  :  the  animal  was  bkd  to  death  from  the  jugiil^ 
towards  the  end  of  winter.  The  blood  did  not  differ  in  appear^ 
ance  ftom  that  of  a  bird,  the  clot  being  bulky.  The  animsd  had 
neither  eaten  nor  drabk  for  five  months.  Its  tempeititute  "wM 
exactly  that  of  the  air;  k  breathed  only  three  times  ill  a 
minute. 

Water  .....* 904  Water.  .....;.,....  leM 

Albumen  and  salts  ....  *  96  Parllclefe 1506 

-—  Albumen  arid  ^alts .  . .     806 

1000  -^ 

•    *  loooa 


. .  Comaifn,  BeU  Mr.  He wson  h^s  stated  the  .globules  of  tbe  ^l . 
to  be  circular^  but  they  were  found,  to  be  ellipticali^  .  ,Tbe  blood* 
was  obtained  from  the  aorta. 

Seram.  Bloo4« 

Water ...•  900  Water .8460' 

AlbuBien  and  ealts  •  •  •  •  100  Particles •    600; 

—  Albumen  and  salts .  . .    940 


1000 


10000 


MM.  Prevost  and  Dumas  observe^  that  the  inspection  of  these 
results  will  prove  that  it  is  impossible  to  draw  any  general  con«% 
elusions  from  them  respecting  the  composition  of  the  seram : 
liiis  fluid  varies  in  the  same  animal,  and  still  more  in  different 
animals^  without  the  possibility  of  connecting  this  character^ 
with  the  physiological  condition  of  the  individual.  With  the 
particles,  the  case  is  different,  and,  in  the  greater  number  of 
oases,  their  quantity  bears  a  certain  relation  to  that  of  the  heat 
developed  by  vital  action,  as  will  appear  by  the  annexed  table : 
it  shows  the  number  of  particles  in  10000  parts  of  the  blood,  the 
usual  temperature  of  the  rectum,  the  number  of  beats  of  the  heart, 
and  the  inspirations  in  a  minute.  To  complete  our  knowledge 
on  this  subject,  we  want  the  relative  weights  of  the  animal  and, 
the  blood  in  circulation.  With  this  difficult  subject  the  authors 
are  now  engaged. 


AtumAl. 


Hen 

JiJnicK*  •••-•••••• 

lUreiL 

HeraD  •«••••••• 

Ap». .; 

Man...  •••••••« 

Guinea  Pig  . . ,  ^ 

^•. 

Cat , 

Goat 

Calf. 

Hare 


raBeep.  •  •  • « 
I'rout.  ... 
Sin4)ot..« . 

Rog 

Tortite... 
Eel....... 


•  • « • » 


WdichtofpaTticleB 
in  10000  of  blood. 


1657 

1571 

1501 

14S6 

1396 

1461 

1298 

1280 

1838 

1204 

1020 

912 

938 

920 

900 

638 

481 

690 

1506 

600, 


Mean  temperature* 


107*6  Fahr. 

106-7 

108-5 

105-8 

95-9 
102-2 
100-2 

99-3 
101-3 
102-6 

100-8 

96-8 

100-2 

That  of  the  place. 

48*2  in  water  of  45-5 

That  of  the  air. 


Pulsations  in.  a 
minute. 


136 
140 
110 

800 
90 
78 

140 
90 

100 
84 

120 
56 


ReapiratifltiA 
in  a  minute. 


34 
80 
21 

88 
30 
18 
36 
88 
84 
24 

36 
16 


36 

80 

3 


In  attempting  a  comparative  examination  of  arterial  and 
T^enous  bloody  unexpected  difficulties  and  irregular  results 
ooe^urred.  It  was  at  length  discovered  that  when  a  small  animal 
is  bled  to  a  considerable  extent,  the  veins  rapidly  absorbi  at  the 
expense  of  the  rest  of  the  system,  a  proportional,  or  perhaps  an 
e(|ual  quantity  of  fluid  to  that  in  circulation:  from  which.it 


folfows  that  the  quantity  of  particles  appears  to  dhnin^h  in  a 
giYen  qaantity  of  Wood.  Tnis  was  proved  hy  the  follovri&g' 
experiments: — A  cat  which  had  been  previottsly  bled  for 
another  purpose/  had  venous  blood  again  taken  from  it ;  it  con- 
tained ^2  parts  of  particles  in  10000  of  the  blood  ;>  j^rhen  bled 
the  next  day,  the  particles  amounted  to  856  parts.  A  s€iN>ng 
healthy  cat  was  inuch  bled  from  the  carotid ;  the  blood  con« 
tained  1 184  of  particles  in  10000  parts ;  two  minutes  afterwards, 
blood  taken  from  the  external  jugular  gave  1 163  of  particles;  it  was 
then  suffered  to  bleed  five  minutes,  and  blopd  the^n  taken.  fVmn 
the  jugular  gave  only  936  of  particles.  These  two  ex|p^rim^ii|s^ 
the  authors  observe,  leave  no  doubt  as  to  the  rapidity. of  tifie, 
absorption,  and  they  indicate  at  the  same  time  the  plan, to  hkt 
adopted  for  avoiding  the  error  which  it  occasions.  ,  It  appealed; 
probable  that  by  sUghtly  bleeding  a  strong  animal,  np  ^ejasiblki; 
effect  would  be  produced ;  a  sheep  being  bled  for  this  Piorppsj^D 
from  the  carotid,  10000  parts  gave  935  of  particles^  aoGi;venaii»r 
blood  from  the  iugular  gave  861 1  the  blood  of  the  dog  and  cat: 
present  similar  dinerences.  Ten  thousand  parts  of  arterial  blood 
nsttally  contain  100  parts  more  globules  than  venous  bloody 
Sometimes  the  serumsr  are  similar,  sometimes  sUght  uncextaia 
differences  are  perceptible.  Care  was  taken  in  th^  experiiments. 
related  to  obtain  the  venous  before  the  arterial  bloody  in  ocdcoTj 
that  the  venous  absorption,  if  it  occurred,  should  not  be  iafavoui}. 
of  the  circumstances  related.  v 

in  recapitulating  the  results  of  their  labours,  MM.  Prevosland 
Dumas  reLrk, 

First,  that  arterial  blood  contains  mord  particles  than  venausi 
blood; 

Secondly,  that  the  blood  of  birds  is  the  most  abundant  ili 
particles ;  .        ! 

Thirdly,  that  the  mamqiifereB  succeed  birds  in  this  respect^ 
and  that  it  would  appear  that  the  blood  of  the  carnivorous  tribe^ 
contains  more  particles  than  that  of  the  herbivorsB ;  . 

And,  fourthly,  that  cold-blooded  animals  possess  the  smallest 
number  of  particles. 

Finally,  they  observe,  we  acquire  a  direct  proof  of  absorpt 
tion  by  the  veins  after  bleeding.  We  may  even  make  use 
of  this  principle  for.  the  purpose  of  explaming  the  anomaly 
in  the  heron.  It  had  lost  much  blood ;  it  had  not  taken  a^y 
food  for  some  days ;  and  it  seems  fair  to  conclude  from  these 
two  circumstances,  that  the  volume  of  particles  having  dimi- 
nished,  on  the  one  hand,  and  not  having  been  replaced,  on  the 
other,  necessarily  remained  below  the  mean. 

The  apparent  anomaly  in  the  tortoise  may  be  estplained  with 
equal  facility.  The  life  of  this  animal  is  almost  suspended  dur^^ 
ing  winter,  so  that  many  fewer  particles  of  its  blood  are. 
destroyed.  It  must,  however,  lose  water,  partly  in  respiration^ 
by  transpiration;  and  partly  by  urine,  the  excreticm  of 
in  abundance  regularly  contmues. 


^  'M^.Bro6t!i'o>i^  ySi^. 


Article  IX. 

Oft  tM  Crystalline  FdrMs  of  ArtiidAl  SdHs. 
By  H:  J.  Brooke,  Esq,  FRS. 

tfx  6Mel*  16  ft^ply  bu^ces^rtilly  the  tables  of  ModiticaHbiia 
i%f^it69  to  in  th^  last  ieo^municalion^  oir  indeed  hi  compare 
efj^t&te  ^lli  toy  of  the  engraved  figures  by  tvhich  Ih'ey  are 
i^^iresented^  it  i^  hec^essary  to  acquire  a  habit  bf  what  may  be 
tinned  readiM  ciryfttate.  This  is  hot  difficult  of  attainment  wheii 
ifeey  Are  regularly  formed,  but  when  they  are  distorted  iii  theifr 
lAiape^  tiid  sorn^  bf  the  {)lahes  which  are  represented  in  th^e* 
dHikWiAgtt  ais  equal  tod  symmetrically  placed,  are  disproborllon- 
dtfely  ehtei^d  at  the  estpense  bf  bthers>  it  requiiws  a  littt^e  liibre 
ebnsld^dtlon  tb  trace  th6  chiatax^ler  of  the  true  foha  in  the 
fth^rftcl  costal.  It  h  convenient  to  attach  the  crystal  we 
ate  eiamihing  to  the  end  of  a  bit  of  wax  taper  two  or  three 
itiches  long,  by  taeans  of  which  tvi*  ma^  hold  it  ih  any  position. 
Ohr  first  object  should  be  to  discbver  some  symmetrical  lateral 
6t  terminal  places,  tod  when  we  have  discovered  these,  the  ctys^ 
tA  should  be  |)la^^  oh  the  wax  sb  as  tb  enable  its  beihg  con« 
veniently  held  with  its  lateral  planes  vertical: 

The  cttfc,  tetrahedron^  and  all  the  ocfaheirons,  inaybfeeAsily 
recognised.    The  right  square  prism  may  be  distihgdished  from 
the  cfiie  by  not  having  its  kterial  audits  terminal  edges  sinlilaHy 
modified.     In  the  right  rectangular  pri^m,  the  lateral  bltoeil^ 
iUfdine  tb  eUch  bthet  at  an  angle  of  90^,  but  in  the  righ^  mHque-- 
angled  prism  those  planes  incline  alternately  at  a  gref^ti&ir  toil 
tesA  angle  thah  90® ;  the  terminal  plane  in  both  is  perpendicu- 
lar to  the  lateral  planeS)  and  the  plahfes  Which  replace  the  sblid 
angles  incline  unequally  on  the  three  adjacent  priihiiy  planes. 
The  ^ri^t  rliofnbic  prism  is  distinguishable  from  ihh  obhqiie  by 
the  inclination  of  the  terminal  or  the  lateral  planes  being  90**  iA 
thfe  right  prism,  arid  being  gtieater  and  less  alternately  in  the 
oblique.    The  planes  inarkeac  in  iht  right  prism  incline  fequally; 
ott  the  two  adjacent  lateral  planes,  while  those  marked  e  in  the .; 
oblique  incline  unequally  on  the  adjacent  planes.    The  rhomboid  \ 
mky  be  distinguished  from  the  oblique  rhombic  primy  to  which 
it  bears  a  great  analogy  in  its  general  form,  by  the  symmetry  bf 
its  modifying  plahes  when  held  with  its  axis  Verticil  ♦  and  by  the 
equal  inclination  on  the  three  adjacent  lateral  planes,  of  il  ^Ian6 
replacing  its  terminal  solid  angle ;  whereas  an  apparently  corres- 
ponding plane    on    the  obttque    rhombic  prism  will  mesLsure 
litteqttaTly  on  the  adjacent  literal  planes.    But  it  will  be  Wi6ll  tp 
procure  regularly  formed  Crystals  of  some  of  the  substances  ■ 
described^  and  by  holding  these  in  the  positions  ift  whteh  ik^  • 
are  represented  m  the  draWihgsj  th^  r^ldtiohs  bf  thfe  i^Wrtl* 


^^ 
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figures  to  each  other  will  be  s^adily  perQ^vedi  and  the  less  regU"* 
larly  formed  ones  will^i  after  a  little  practice  in  exjimii^ug  t^eju, 
W &ojre  easily  understood.  «    .    :. 

Chloride  of  M^rciiry. — CalomqL 

I  have  received  from  Mr.  Copper  some  good  crystal^  of  iihia 
substance^  which  have  afforded  the  measurements  given  heWws» 
I  have  not  found  any  distinct  cleavage  among  these^  buitheie 
are  indications  of  cleavage^  parallel  to  all  the  |»lan§s  of  a  say^ri 
prism,  which  maybe  regarded  as  the  primary  lorm.  lliQ  jpnmai^ 
i^rm  of  the  mineral,  which  has  been  called/ 
nfikriate  of  mercury,  is  also  a  squqre  prism,^ 

^nd  the  secondary  planes  ^yhich  ^^place  thq 

terminal  edges  and  angles  gf  a  crystal  I  have, 
measured,  incline  at  the  sai^e  angles  qn  tl^q  , 
lateral  planes,  as  these  do., 

PonM,  orM' 90°  (XK 

Pona ,....  il2      6/ 

.    -Pone • 119    5Q 

MonM'.. 90    00 

Monc. ....;. .!....  160    IQ 
flonedgeG. ..157    65 

Bichloride  of  Mercury. -^Corrosive  SublimaH* 

I  am  obKged  to  Mr.  R.  Howard  foyr  the  crystals  from  which 
tl^s  form  has  been  determined.  The  cleavages  are  pamllel  to 
the.  lateral  and  to  the  tepminal  planes  of 
a.righi  rhombic  prism  of  93^  44\  .  I  have  . 
not:  observed  any  modifications  of  the  ter«» 
minal  planes  from  which  the  .dimensions  of.  . 
the  primary  form  may  be  infbrred.    . 

PonM,  orM^  ......    90^  Off 

MonM% .,,,    93    44 

Al  on  A .  « •  • . .  f  •  .^  t ^ •  133    8 

phosphate  of  Ammonia.^ 

The  primary  form  is  an  obUqjue  rhombic 
prism,  and  there  are  indistinct  cleavages, 
parallel  to  the  planes  M  and  M^.  The  crys- 
tals are  vsually  lengthened  in  tli^e^  direction 
of  the  horizontal  diagonal  of  the  figure. 

PonM,orM^ ,  106°  50' 

Ponca 92    42 

Ponci 109    32 

M  onM' .,    84    15 

*  For  the  crystals  of  this  and  the.  fire  following  suhstanees,  I  am  oli>li^  to  Mr. 
Cooper,  who  informs  me  that  he  proposes  t»  make  oottectioQs  of  crystals  of  m  Ivrdfidal 
adlltt  ^  l»les^  ai^^^  QQDtep^tei.that  he.  ihallbe  c9»Ued  to  vaj^y  th^  at  |  T^ery 
moftoote  prioe. 


^  Mr.  Brooke  on  the  [Oct/ 

Phosp^te  of  Soda. 

This  salt  effloresces  so  readily,  that  if  it  be  attempted  to  be 
itteasiired  in  a  warm  and  dry  day,  the  planes  will  become  obscure 
before  they  can  all  be  adjusted  on  the  goniometer.* 
;  The  primary  form  is  an  oblique  rhombic 
prism,  with  indistinct  cleavages  parallel  to 
the  planes  M  and  M^    The  crystals  are 
fire(}uently  deposited  singly  and  very  sym- 
metancally  fonaed. 

PonM,orM' 106^  44' 

Pone' 129  12 

Pong 112  27 

PonA 121  14 

MonM' 67  30 

MonA; 123  45 

Mon  k .,...  146  15 

Succinate  (^  Ammonia. 

demvei  yeadity  parallel  to  the  planes  P,  M,  and  T,  of  a  dmibfy 
oblique  orism.  The  attachmait  of  the  crystids  is  commonly  by 
one  of  tne  summits  of  the  figure. 

PonM 91°  63' 


P  on  T  ; 
P  on  A;. 
P  on  g . 
Pon/.< 
M  on  T. 


93 

9^1 

151 

161 

100 


Hfong 119 

Mon?' 117 


Ton 


136 


26 
46 
67 
7 
16 
63 
00 
46 


Succinate  of  Soda. 

.  The  primary  form  is  a  doubly  oblique  prism,  of  which  either 
the  plane  marked  P,  or  that  marked  b,  might  be  the  terminal 
one.  There  is  not  any  distinct  cleavace  that  I  can  perceive 
parallel  to  either  of  these,  or  to  the  lateral  planes,  although  there 
IS  some  trace  of  it  parallel  to  b»  Some  of 
the  crystals  have  both  their  terminations 
complete. 

PonM 1280  00' 

PonT 140  60 

Pony 99  30 

PonA»  • ••••  169  55 

MonT 117  6 

TonA 133  20 

AonM 115  8 

6onT 108  7 

*  It  need  wcaioAj  be  remarked  that  efflorescent  salts  ahonld  be  measured  when  the 
«ir  if  mobt,  and  debquescent  onef  when  it  la  wwrm  and  dry.  , 
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Ckromate  of  Ammonia, 

llie  primary  fonn  is  an  oblique  rhombic  pmm.  This  may  be 
cleaTedin  th«  direclion  of  its  two  diagonalB,  but  there  is  Dot  any 
distinct  cleavage  parallel  to  the  primaiy  planes. 

The  planes  P  are  frequently  roundea,  and 
the  crystals  are  very  thin. 


P  on  M,  or 

M'.  ,. 

...  114" 
. ...  110 

00' 
70 

P  on  A  .  . 

...  122 

11 

Mon  A,  . 

....  139 

4 

Mong.  . 

....  135 

47 

Chromat^  of  Soda. 

I  have  not  perceived  any  distinct  cleavage  in  these  crystals, 
which  effloresce  so  rapidly  that  the  surfaces  cease  to  reflect 
Ijhe  images  of  objects  almost  before  the  planes  can  be  msisued. 

The  primary  form  is  an. oblige  rhombic  > 

prtjm,  the  crystals  being  sometimes  consi- 
derably lengthened  in  the  direction  of  the 
horizontal  diagonal. 

PonM.orM' 101®  16* 

Pong 100    20 

.       Pone 133    20 

PonA 107    43 

MonM'.., 80      4 

MonA 130      8 

Subcarhonate  of  Soda. 
The  primary  form  of  this  salt  was  given  by  Home  De  Lisle  as 
on  octahedron  viith  a  rhombic  base,  which  fona  has  been  adopfted 
DyHaliy,  and  other  wrkers,  evidently  without  examining  ihe 
ciystals ;  for  even  with  the  common  goniometer,  the  diEFerence 
ot'^more  than  3°  between  the  inclinations  of  pi-  i       ' 

M  on  M',  and  c  one',  of  the  annexed  fig.  1,  *»'•- 

might  have  been  readily  detected. 

'-  On  examining  some  large  and  bright 
^stals  received  from  Mr.  R.  Howard,  I 
observed  that  two  of  the  four  edges  of  the 
SQOTKJsed  base  of  the  octahedron  were 
Tieplaced  by  narrow  planes ;  and  on  looking 
ihrough  the  crystals,  I  percnvsd  indica- 
tions of  cleavages  parallel  to  the  edges  that 
.wiere.  not  replaced.  lo  this  direction,  they 
may  be*  yety  easily  cleaved,  but  I  do  not 

find  that  they  yield  to  cleav^e  parallel 
'to  the  replaced  edge,  or  to  any  of  the  other 


planes.    On  dissolving  and  recrystallising 
this  salt;  I  obtained   crystals   maeiiibiing  ^*  s* 

fig;.  &  afetl  o^jk^ta  m\iek  wtoye  ifdvioed  in 
^l^igfat;  $o«0^^,  of  %h^^f(  a|€>  so  thi^t  m»  tq 
leave  scarcely  a  ,y^ii£^  9f  the  pl^fi^s^M  9^4 
A,  and  several  are  h^mit^Qp^  t^  ^9^  of 
imaginary  section  being  parallel  to  P,  I 
^  haye,  therefore^  been  induced,  to  consi- 
der the  primary  form  an  oblige  rhombic 
jfrisnu 

pig.  1  iiepr^sents  the  qrdinarj^  shape  of 
the  crystals. 

PonM,orM' ,..., IQ^  4^' 

Pone,  ore' .^^ 1?9  ^g 

PpnA ^...5 ^•...  121  20 

MonM' 76  12 

onA. 128      6 

Wi^,,,.. «..« ^ 141  SA 

iftoae' •    79  44 

eon*.... 14e      8 
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Article  X. 

Bj$scripfion,  of  the  Galvanoscope.  Bjr  the  Rev.  J.  Camming, 
MA*  F^S.  and  Professor  of  Chexmstry  in  the  Univ«raity  of 
Cambridge. 

(To  the  Editpr  of  the  Animals  of  Philosophy,) 

1  HA  V'B  feua4  th^  galtanos^fi^p^  laeQtioned  ia  the  note  of  ny 
*last,  Gommunicaliony  ao  useful  in  ^^cting^  sunote  electroma^  ' 
lietio  actioa,  t]^at  I  yri^h  it  to  be  loove  generally  kaown  thaijt  it 
seems  %q  be  at  pres0^t ;  you  wiU,^  therefere,  oblige  me  by  iusest* 
ing  an  account  of  it  in  the  next  number  of  yqut  Amuxls. 

The  drawing  and  descriptioA  (Plate  ]|C:}CmX  ^.re  taken  Ifob^ 
tihe  first  volume  of  oujc  Cambiidg^  Transactions^  witk  the  addi- 
^on  of  the  mode  of  peutPaUssing  fte  needle,  which  1  (nd  prefec* 
able  to  what  I  then  fx^f^s&i.  " 

Its  delicac;)^  is  su^  as  to.  show  a  <)eviatioft  of  firosn  20^-  tfi|  ^? 
by  the  g^vanic  actipju  of  zioo  aod  copper  sur&ces  &o4exoeediog 
lrl600th  of  an  inch.  Disks  of  one  inph  diameter  moisteiied 
with  spring  water,  akoholj  or  sulphuric  ethor,  give  nearW  the 
same  deviation.  Tiyo  wir^  of  silver  and  platina;  ^ch  1-lOOlh 
inch  diameter,  and  3  inches  loAg,  twisled  together  at  one  e&d, 
and  heated  by  a  spicit  tamp,  gafe  a  deviation  of  96P. 
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1823.]  Pn>/*.  Cumming  on  the  Galvanoseope.  289 

-    Fig.  1,  the  galvanoseope. 

A  K^  tubes  filled  with  mercury,  to  be  connected  with  the  gal- 
vanic plates. 

ABCDEFGHK,  a  wire  placed  in  a  spiral  form,  round  t^e 
compass  needle  n  s. 

aoCfd  efj  brass  wires  inserted  in  the  galvanoseope,  and  car- 
rying the  sUding  wires  b  g  and  e  h. 

ik,  I  m,  the  neutralizing  magnets  attached  to  the  wires  b  g 
and  eh. 

op  q  r,  a  brass  wire  inserted  in  the  galvanoseope  at  o,  and 
carrying  a  small  magnet  moveable  round  q  r. 

The  galvanoseope  is  placed  east  and  west;  the  compass 
needle  is  then  brought  nearly  into  the  plane  of  the  spiral  by  the 
large  magnets  i  k,  Im,  and  the  adjustment  is  completed  by  the 
small  magnet  t  v. 

It  is  desirable  that  the  spiral  wire  should  not  be  less  than 
]«25th  of  an  inch,  and  that  there  should  be  as  little  space  as 
p688«)le  between  the  spiral  paraUelogmn  and  the  compass 
needle. 

There  should  be  at  least  four  or  five  revolutions  in  the  spiral, 
of  which  the  vertical  form,  fis.  2,  seems  preferable  to  the  nori- 
zontal,  fig.  3,  as  permitting  a  better  view  of  the  needle. 


Article  XI. 


Remarlcs  on  M.  Longchamp*s  Memoir  on  th£  Uncertainty  of 
Chemical  Analysis.     By  Richard  Phillips,  FRS.  L.  and  £•  &c. 

In  this  paper^  M.  Longchamp  has  detailed  a  great  number  of 
experiments  performed  with  the  intention  of  ascertaining  the 
cause  of  the  uncertain  results  which  he  obtained  in  analysing 
sulphuric  acid  and  sulphates,  by  means  of  barytic  salts.  The 
subject  is  one  of  unquestionable  importance,  and  if  the  experi* 
ments  detailed  by  M.  Longchamp  are  accurate,  his  inferences 
are  just,  and  chemical  analysis  is  at  an  end.  As,  however,  all 
statements  which  tend  to  envelope  the  sciences  in  uncertainty 
are  productive  of  mischief,  by  discouraging  their  cultivation,  1 
shall  endeavour  to  show  that  the  evils  to  be  apprehended  from 
M.  Longchamp's  experiments  are  merely  imaginary ;  and  without 
minutely  examining  all  the  details  into  which  M..  Longchamp 
has  entered,  I  think  it  will  appear  from  his  statements  respect- 
ing the  action  of  the  barytic  salts  upon  sulphuric  acid,  that  but 
little  confidence  can  be  placed  in  his  results. 

One  hundred  parts  of  sulphuric  acid  of  specific  gravity  1*812 

*  AnnalM  dc  Cliimie  et  de  Physique,  torn,  xxiii.  p.  165. 

New  Series,  vot.  vi.  y 


VS^  Mr.  Pkimpn  SXUti^  »h  M,  Lmj^t^hMi^  Mmotr  {(^^k 

Are  stated  to  have  given  the  following  qoaUtitl^  of  SuMfallte  of 
hiertf  idB,  Vdlen  AecotapdseA  by  Means  of  the  ilitittd  ftiitf  Mbrliite 
ofbarytes: 

Bifihe  iTiirate. 

Ezper.l  221030 

12  ..; » 4....  217-660 

3 213-109 

4 2O9f-60^ 

Citing  &tkX6{lti  of 215-3665 

By  thi  MuHate. 

.1 211-277 

!2 i 211-912 

w  .         '         ■•  •   .     - 

Gmitgl ft feB§ifi  df.  \.i,.,.i.i.\..  211*8945 

*<  Thfw/'  says  Md  Longchamp^  '<  100  parts  ef  tlie  satiie  avl^ 
pburic  acid  gave 

^<  By  the  nitrate  of  barytes 215-3665 

By  the  muriate  of  baryteg 21 15945/' 

and  the  inference  which  he  deduces  from  these  experiments  is, 
that  it  is  evidently  impossible  to  determine  the  quantity  of  real 
acid  which  dilute  sulpnuric  acid  contains^  by  means  of  the  salts 
ofbarytes. 

A  few  observations  will  be  sufficient  to  prove  that  this  infer^ 
ence  is  unwarranted  by  the  experiments  which  are  supposed  to 
j^rove  its  trutby  and  it  T^ill,  I  think,  readily  appear,  thsltM.  Long- 
champ's  method  of  performing  experiments  is  radically  defective. 
The  difference  of  the  mean  results,  it  will  be  observed,  amounts 
to  only  3*7720  parts,  whereas  the  difference  of  two  experimeiits 
with  tne  hitrate  ofbarytes,  is  11*363  parts;  it  is,  therefore, 
etident,  that  one  or  both  of  these  experiments  must  be  extremely 
erroneous.  Agaiti,  if  M.  Longchamp  had  made  only  tWo  eipe- 
ritnents  vvith  the  nitrate,  as  he  has  with  the  muriate,  and  those 
tVro  had  accidentally  been  the  third  and  fourth  stated,  the  m^an 
would  have  been  211,  *388  sufficiently  approximating  21 1  '5945, 
the  mean  of  the  two  experiments  with  the  muriate,  to  haVe  enti- 
tled the  author  to  h£ive  arrived  at  conclusions  diametrically  oppo- 
site to  those  which  he  has  advanced. 

In  Order,  however,  to  put  the  subject  to  the  test  of  experiment, 
I  diluted  some  sulphuric  acid  with  a  considerable  prc^ortion  df 
i^atef,  tod  divided  the  solution  into  eight  parts.  To  four  of 
these,  solution  of  nitrate  of  barytes  was  added,  slightly  in  excess, 
and  the  reiinaining  four  were  similarly  treated  with  muriate  of 
barytas.  The  precipitates  were  washed  with  distilled  wat^f  until 
sulphuric  acid  produced  no  effect  in  it :  they  were  thea  all  slowly 
dri^  at  the  sluit^  ten^r^tore  until  tbey  cetised  to  lose  vreight 
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The  fesults  were  ad  follows^  ^nd  I  tru6tthiiy  will  b6  feohsidif^d  M 
offering  eatis&ctory  evidence  that  fiitnilar  results  ar^  obtftihftble 
by  using  either  of  the  salts  in  question^  and  that  they  ftiay  b^ 
indifferently  employed  for  the  purpose  of  ascertaining  the  ^tiiMii- 
tity  of  sulphuric  acid. 

Sulphate  of  Bariftes  by  Nitrate. 

Exper.l ....; 128-7  grs. 

% ; 128-0 

3 128-3 

4 ^ 128-5 

613-S 

Mean. 128-4 

By  Muriate  of  Bafytes, 

Expet,  i i 128-1  grs. 

'  -     '  2 ; 128-7 

3 1280 

4 1286 

513-3 
Mean.  ,k.....4 ...••...  128-325 
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Article  XII. 
Analyses  of  Books. 


T^nstittiom  of  the  Linnean  Society  of  Ldndon.      Vol.  klV. 

Part  L    1823. 

This  part  of  the  Linnean  Transactions  consists  of  ^leTfeii 
papers,  of  which  the  foll6\ving  are  abstracts  or  andlysfes  :-^^ 
'   1.  On  the  Malayan  Species  of  Metasloma.     By  William  Jack, 
WD.     Communicated  by  Robert  Brown,  Esq.  FRS.  and  LS. 

**  The  East  Indian  species  of  Melastoma,''  Dr.  Jack  obsert^^, 
"  hate  been  little  investigated  in  their  native  soil ;  and  the  fefv 
that  are  mentioned  in  botaiiital  works  have  fot*  the  most  part 
been  so  imperfectly  described  as  to  occasion  miich  confusion. 
This  splendid  genus  has  now  become  so  extensive*  as  to  i^eqtiire 
bein^  subdivided  ;  but  to  do  this  with  due  regard  to  th6  natutftl 
series,  and  to  the  relative  importance  of  the  character^,  \Vo\lld 
demand  a  critical  examination  of  the  whole,  and  dmpler  means 
of  reference  than  are  accessible  in  India.  I  shall,  therefore, 
ebnfrne  myself  to  Such  obsert^atibiis  as  have  been  suggested  by 
ti^.  Malayim  ^^ci^s  Wbi^h  I  h^v<^  had  ait  dppdtUMit^  tif  <!f^ 
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mtaagM^  Tbd  if^ok  of  these  have  baecate  fhut^  and^alre.thanft 
fose  tvue  MdoMiommf  as  tiiat  genus  is  ftt  present  coastkatiMb 
They  vary  much  in  the  number  of  their  stamma,  but  that  aaBd>eff 
is  constant  in  wdji  sp/ecies*.  .They  all  agree  in  having  the  ovula 
attached  to  placentse,  which  project  from  the  inner  angle  ofjthe 
cells ;  in  the  number  of  the  cells  corresponding  with  the  divisions 
of  the  flower;  in  the  peculiar  inflexion  of  th^  anthers  before 
expansion ;  and  in  having  polyspermous  berries.    The  points  of 
difference  to  be  principsdly  attended  to  are  the  following:  the 
similarity  or  dissimilarity  of  the  alternate  anthers ;  the  number 
of  the  stamina ;  the  anthers  being  with  or  without  beaks ; 
Straight  or  arcuate ;  the  calyces  being  hispid  or  nearly  smooth, 
and  having  deciduous  or  persistent  segments ;  the  ovary  being 
partially  or  completely  adnate  to  the  calyx.  Of  these  characters^ 
the  only  one  which  appears  to  me  to  point  to  a  natural  division 
of  the  species,  is  that  of  the  equality  or  inequality  of  the  stamina, 
occasioned   by  the  anthers  oeing  alternately  pedicellate  and 
sessile  on  the  filaments,  as  in  Melastoma  Mnlabathricaj  or  being 
all  sessile,  as  in  M:  exigua  and  others  here  described.    Those 
of  the  first  division,  with  unequal  stamina,  have  generally  large 
and  beautiful  flowers,  hispid  calyces,  with  frequent  deciduous 
segments,  stamina  always  double  the  number  of  petals,  which 
are  either  five  or  four,  and  arcuate  rostrate  anthers  which,  befor^ 
the  expansion  of  the  flower,. have  their  beaks  lodged  in  cells 
betwixt  the  calyx  and  ovary.  Those  of  the  second  division,  with 
equal  stamina,  have  seldom  such  conspicuous  flowers,    have 
smoother  calyces,  with   segments  generally  persistent^  eight 
stamina,  rarely  or  never  ten,  and  occasionally  only  four;  anther^ 
sometimes  neither  arcuate  nor  rostrate,  and  their  points  in  that 
Case  do  not  reach  before  expansion  below  the  summit  of  ih6 
6vary>  which  is  then  completely  adnate  to  the  calyx.  The  genus 
Maieta  of  Ventenat  has  been  founded  upon  this  latter  character 
alone  ;  btit  it  is  obviously  insufficient  for  a  generic  distinctioii, 
as  it  can  only  be  considered  secondary  to  that  of  the  relative 
length  of  the  antb^^TS,  on  whicb  depends  die  complete  or  partial 
adhesjon  of  the  caly^  and  ovary  ;  and  a  Uttle  attention  tOi jthe 
relations  of  the  difierent  species  to  each  other  will  show,  thal^.ft 
divisiqhjibunded  on  this  latter  character  could  not  be  establish^ 
without  great  violence  to  their  natural  affinities*    The  fbOowini 
species  are  arranged  according  to  the  division  now  suggested  : 

We  now  present  ihe  apeoific  charaoters,  synonymes,  and 
localities,  pf  the  various  species  of  Melastoma  described. t^yrDr. 
Jack,  necessaiiily  omittinjg,  as  we  must  likewise  do. in  fitunils^ 
cases  throughout  this  .article,  bis  particalar  descriptiona  of^tl^ 
plants  ;  but  retaining  a  few  important  observations. 

*  Antheris  alternis  dissimilibus(MELASTOMA). 

:.  l^  Mela$t(maObvoIuta.,  W.J.  ,., 

'M.  decandra,  foliis    ovatis   quinquenerviis  i^presso^pilosis, 
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flonbiis  3^-N^  termiiialibus^  biacteis  magi^/taJtpeibatj'  squamo^ 
sis,  taciaiis  ovatis  deciduis.  At  IVippanpoljr  on  tb^  wast  coast 
^fiwnaltra.  '- 

'■'''■'  2.  Metaslmna  Malalathfica.    Lin.  '^ 

.  M«  decandca;  foliis  elliptico-lantieolatis  guiDquenprvii&ficabri^^ 
pilis  "brevibus  appressis,  floribus  7 — 1 1  opposite ,  C9ryja[ibo6i^ 
practeis  ovatis  deciduis  calyce  minoribus^  calycibus  squamosii^ 
laciniis  deciduis.  Kadali.  Rheed  Malab.  iv.  p,  87,  t.  42, 
Fragarius  niger.  Humph,  Amb.  iv.  p.  137,  t.  72.  Sikadudu. 
Malay.  Abundant  throughoutt  Sumatra  aixd  the  Malay 
islands,  and  chiefly  occupying  open  wast^  lands  or  coppipeSt  i 
"{n  giving  the  above  character  of  thia  well-known  species/! 
says  Dr.  Jack,  **  I  have  been  obliged  to  add  to  the  usual 
specific  phrase,  in  order  to  distinguish  it  from  the  precedipg,  to 
which  ,it  has  so  much  resemblance  that  they  might  easi^.  be 
confounded  together.  The  leaves  of  this  are  longer  and  less 
hairy,  and  the  scales  of  the  calyx  are  much  shorter  and  more 
jippressed  than  in  M.  obvolnia.  The  principal  distinction,  howr 
ever,'isin  the  inflorescence,  the  flowers  in  this  being  numerouS| 
generally  from  seven  to  eleven,  in  a  kind  of  corymbose,  panicle^ 
and  tlie  bracts  small ;  while  in  the  preceding,,  toe  number  of  th^ 
flowers  seldom  exceeds  three,  and  each  is  invested  by  two  large 
bracts,  which  entirely  inclose  the  calyx,  and  do  not  fall  off  till  ^h^ 
petals  are  fallen.  The  two  following  species  have  also  consider- 
able resemblance  to  the  present,  but  are. readily  distinguished  on 
inspection  by  having  their  calyces  covered  with  erect  bjristles  iii 

!Iace  of  flat  scales.  This  species  (pis  well  as  all  the  rest) 
as, the  ovula  attached  to  placentae  projecting  from  the  innec 
ai^gl^  of  the  cells;  as  the  fruit  ripens,  the  cells  become  filtea 
wiui  pulp,  and  the  placentae  consequently  less  distinct:  this( 

Srobaoly  occasioned  Gaertner  to  fall  into  an  error  in  ascrioing  to 
ielastoma  uidulant  seeds,  and  establishing  on  this  a  distinctiou 
l^etiYeeii  it  and  Osbeckia.^'  .  ' 

3.  Melastoma  Erecta.    W.J. 

M.  decandra,  foliis  quinquenerviis  ovatis  utrinque  acutis 
tiliosis,  floribus  5 — 7  terminalious  corymbosis^  calycibus  scabris 
(ilis  longis  erectis,  laciniis  linearibus  deciduis.  Found  at  Tap- 
panooly,  in  Sumatra. 


f\  • 


4.  MtlaUoma  Decemfida.  JZoxi.     «  '^ 

M.'decahdra,  floribus  subsolitariis  terminalibus,  foliis  quthque** 
nerviitf,  calyce  decemfido  setis  moUibus  porrectis  echinato. 
jRox6.  Cat.  Hart,  Beng.  p.  90.  Native  of  Pulo  Penang.  - 

5.  Mdastoma  Stellulata.    W.  J*  / 

M.  octandra,  pedunculis  axillaribus  1— -5  floris,  calycibus 
setosis,  setis  erectis  spinescentibus  apice  stellato — ^multifidis, 


9tt  4Mlyie\0fBBoi9.  {0^. 

IbliU  iAI(m|ii*pTati$  tmefyiis  tuaHnn  tommtosts.   IMlfl^ 
Akkuf.  Mmt^.  Wttlep^tafSamatra* 

'  <*  The  peculiarity  of  the  bristles  of  the  calyx  hav>|^  §t§U&t^ 
points,  at  once  distiogqishes  this  species  from  &U  the  rest. 
Besides  these  bristles  the  calyx  is  covered  with  a  $hort  fenmgi- 
Bous  wooly  and  the  segments  appear  to  be  persistent.  It  was 
Bent  to  me  from  Baloomah,  and  is  by  no  m^ans  a  comtnoa 
cpecics/^ 

6.  Melastoma  Nemorosa.    W.J. 

M.  octandra,  pedunculis  axillaribus  1 — 3  iioris,  foliis  ovato- 
lanceolatts  quinquenerviis  subtus  cum  calycibus^  ramie,  pedun- 
cuKsque  ferfugiaeo-yillosis.  Banga  utan.  Malay.  Natt?eefthe 
Malay  islands. 

7.  Melastoma  Bracteata.    W,  J. 

]^.  QctaQ^ra,  flopbus  pfuii^u)%tis  tenninalibus,  brac|;ei^  ipagr 
Hjs^  ^v^tidy  foUift  pords^to-ov^tjs  quinquenerviis,  calype  stellpl^jto 
pUio^o,  lipbo  f^i^bir^jtegro.  Qp^a.  Malay ^  Native  of  p^iQ  |^^n^. 

*♦  Aptheris  omnibus  consimilibus.  {Stomandra.) 

8.  Melastoma  Exigua.    W.  J. 

lk!|.  octandra,  panicdlis  termii|alibus,  foliis  longe  petiolatifi 
ovatiB  acuminatis  glabris  quinquenerviis,  c^Iyce  quadrideatato. 
Ifative  of  Pulo  Penang. 

"  The  fruit  of  this  species  might  perhaps  properly  be  consi- 
dered a  capsule^  as  it  appear^  to  be  destitute  of  pulp.  The  gra- 
dations from  a  berry  to  a  capsule  in  this  family  are  such,  that  it 
id  difBcuit  to  draw  the  line  of  distinction ;  and  it  seexps  ques- 
tionable, whether  this  difference,  when  unsupported  by  othet 
cfaarapters,  can  be  considered  of  generic  value.'' 

9.  MeiMoma  S^tundtfqlia.    W.  J. 

M.  octandra,  foliis  maximis  subrotusdis  septeBsaemis, .  floii* 
bus  capitatis  involucratis.  Seggonil.  M^lay.  Found. in  tbe 
Musi  counjbry^  in  the  interior  of  Sumatra. 

**This  is  a  very  singular  and  well-marked  species,  distin- 
guished from  all  the  othiers  of  the  genus  by  its  large  subiotimd 
leaves,  and  by  the  peculiarity  of  having  the  flowers  in  a  crowded 
head  surrounded  by  a  large  involucre.  In  this  particular,  it 
deviates  widely  ^pm  the  usual  habit  of  the  ifdasiomm.  It  is 
rarely  met  with,  and  has  only  been  observed  by  me  from  Musi, 
a  district  lying  immediately  mland  of  Bencoolen." 

10.  Melastoma  Pallida.    W.  J. 

M.  octandra,  fiortbus  paniculatis  atillaribus  et  terminalibus, 
fdiis  ioyatis  qi|inquenerviis  jgl^briuscijlis,  anthefi^  supra  basin 
v^W'  N^tiye  of  the  Ma^?y  inlands. 


M.  tet^qdai  paniculis  teripinaKbus^  fbltis  Qvatiii  qifiRquapei^ 
19  subtuB  tonnentosiS|  antheris  erea^is  inira  memum  affixtf • 


Native  of  Sumatra. 

12.  Mekstoma  Gracilis.    W.  J* 

M.  octfoidira^  staminibus  alternis  nanisi  panieidM  tiHniiaalilMW 
^raciiibusy  foliis  ovatis  acuminatis  glabris  trinerviis/ramis  eem- 
pressis.  Sedudu  akar.  Malay,  Suniatra. 

M .  telfanda,  p^nioulis  teiininalibu&  dauds.  foUis  (|ttiiiqpieiier- 
irii^  acommatis  ball  cordatis  giabriuaeaus.  Oabecfc|«t  tetsaa^fl* 
Roxb.  Cat,  Hori,  \^eng,  p.  88.  Tomoag  vtaa*  Mak^. 
Abundant  at  Pulo  Pebang. 

14.  Mefast(ma  Yiminalif^ 

M.  octandra,  fe}iis  oblongis  obtusoraenmiiutlia  bMi  PQfiifitig 
'^nin^uenerviia,  paniculis  tricholomtSi  branteia  opp$N|iti9  pUQUBft 
ciliatis,  antheds  quatuor  akernia  pterilibugu        I^Atit^e  of  mt 
inatra.  "^  ^  > 

15.  M$la$tQma  M^mi$. 

M.  optandra,  paniculis  terminalibus^  folits  maximis  glabeiif mis 
eMptico-ovatis  quintuplineryiis.  Found  on  t^e  sid^  of  CruMfig 
Bunkoy  commonly  called  the  Su^ar-loaf  Mountain,  in  the  Vbi^ 
nor  of  Bencoolen. 

}/l,  oetondra,  floribos  utilanbus  diehoiome  cymosis  wbes- 
eenti-^ellueidis,  calycis  marine  integro,  foliiis  oblongiM^^tw 
tripliaerviis  glaberrimis.        native  of  the  foFests  of  8iilgi||^mr 

M.  Mtaudrsi  floribus  termiaalibaa  carym^osfl^^pMidriatis 
■Mbjeundts  pulverukatis,  folits  ovatis  baai  bitubeteulalis  ^lf^K»- 
rimis  trinerviis.  Sibirtng.  Malay.  Found,  fdoog  »M^  |be 
i^^eding^  at  Singapore,  and  in  many  paiia  of  Sumatra,* and ^ 
'islnadis  watch  skirt  its  western  coast.  ^ 

18.  Afisftf^f (v»a  ^IPff'rw.' 

vM  crenulatis  quintuplioerviis.  Foiiad  on  t^  anmftiiliir  ibe 
Sugar-loaf  Mountain  (Qunong  Bunko),  in  Sumatra.- 

'^  This  is  the  first  decandrous  species  I  have  met  with,"  Dr. 
Jack  observ^^,  ^^  belopffingto  ttie  second  divisiop  of  Mela^^omaa 

•mlh  9mMx  ^ntben,   T»  Sabit,  wd  ia  me  t^^t^r^  pf  tJj^  l^vas, 

itJ^W^fitos^  re«^mblmce  to  4f,|}?4/v^ru/^/fi,but  itf  flqwefs  ^Y« 
moF^  re^emblaao9  to  |bo8#  Qt  M^  ^k^umta ;  \t  mH»t  \^  i^^mp- 
I5iat^4  with  (beie  twp?    Ff  QXA  the  pl|?^r»^erfl  of  this  ||^Q«ies^  |( 


appears  Aat  nehber  the  number  of  ihe  stamiiia,  nor  .o(|"|li# 
i)er?^a  9^  ihe  leaves,  afFord  subdivisions  cons(Hiaat  to  the  natwid 
Varies.  ,  )  isiet  with  this  plant  on  the  very  summit  of^  (he.  Sugaiff 
Ipai*,  along  with  Rhododendra  9dkd  Vaccinia*'^  <. 

A  pl^te  ac^mpanies  this  communication^  exhibiting  the  psurtu 
of  fructification  and  the  fruit  of  Melastoma  Malabatirica^ 
Mk  wgmhwud  M.  alpestm* 

.  Il.Qn  CuHandraceay  a  new  Natural  Order  of  Pla$Us*    TSf 

William  Jack,  MD.    Communicated  by  Aylmer  Bourke  L;ma» 

bert,  Esq.  FRS.  yPLS. 

t)u  Jack's  introductory  remarks  in  this  paper  are  as  fd^owsi  4 

''In  examining  some  of  the  numerous  Jumatran  specif  of 

Curtandra,  I  was  lately  led  to  observe  the  great  inaccuracy  of 

Forster's  description  and  figure  of  the  fruit,  which  has  been  the 

cause  of  deception  in  regara  to  its  natural  affinities^    His  eri-or 

CMsii^  in  representing  the  septum  as  complete,  with  adnate 

^lacentife  simuar  to  what  obtains  in  some  genera  belonging  to 

HcTfiffhukmnm;  whereas,  in  reality,  it  is  bipartite  through -the 

Mfs  Ofthd  fruit,  and  the  placentae  are  no  other  than  the  reT0lti1» 

kdbda  ^f  tlie  aepta.    This  peculiar  structure  is  more  distinct  m 

the  nearly  related  genus  01  Didymocarpus  {Mai.  Misc.  rol.  i.), 

which  has  capsular  fruit,  and  where  the  lobes  of  the  contrary 

dissepiment  so  completely  bipart  the  cells  as  to  give  it  the 

appearance  of  being  quadrilocular.      It  is  obvious  that  this 

.$^^karacter  is  totdly  ii^  with  that  oi  Scrophularint^i  and 

it  does  not  accord  exactly  with  any  of  the  Jussiseaa  ^rd^ftv 

jyiiymoca/rfui  is  related  to  Bignoniacea  through  JncarvUleaf^iw^ 

it  is  not  admissible  into  that  family  as  defined  by  Mr.  Brown  in 

his  Prod,  FL  Nov.  HolL    I  am  therefore  incUned  to  think  that 

.Qgvtundras  Didumocarptis,  and  another. genus,  which  I  shall 

he^e  present  under  the  name  o(  Loxoniq,  which  agree  remarkffr. 

bly  in  general  habit  as  well  as  in  carpological  structure,  may 

properly  form  a  small  and  distinct  family  near  to  Bignoniacea, 

.The  two  first  genera  are  numerous  in  the  MalajT  islanda;  and  I 

•may  ireiinark  that,  as  far  as  my  present  observations  extendj.ili^ 

(iyrtandrite  appear  t6  prevail  principally  to  the  south  of^thJEi, 

equator,  and  m^  Didymocarpi  on  the  ngrtb,  where  it  has  even 

been  found,  according  to  the  observations,  of  Dr.  Wallich,^  ^to 

egrteod'to  tlie  aiptfie  regions  of  Nepal.    I  shall  proceed  to  give 

llie  characters  bt  Which  this  family  and  its  genera  are  dibtin^' 

-guishedi  and  shall  add  descriptions  of  all  tiie  species  that  I  haire 

as  yet  had  an  opportunity  of  examining/' 

'^ CvaTAXtDBACBiE.: 

Calyx  monophyllus,  divisus.  Corolla  monopetala,  hypo- 
gvna,  seepius  irregularis,  6  loba.  Stamina.  Fila7nenta4,  duo 
pterumque,  nunc  quatuor  antherifera.  AfUk^a  bilocukuKB,  pfcr 
paria  connexee.  Ovarium  disco  glandidoso  cinctum,  bilocii- 
are  vel  pseudo  4  loculare^  polysporum.  Stylus  simplex.  S$iffn4 
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Mitnsdlldatim    t.    bilobum.     Capmla    v.    Baccd  biloenlarisi 

Htli$  sefmni^riSy  loouiofi  bipartientibus  (inde  pseudo  4  locularis), 
Semina  nuda.      Herb®  vei  suffnitices.  Folia  simplicia,  plertim^ 
qM  Oppoiuta,  alter o  8«&pe  abortiro  aut  nano,  exstipnlata.       '  /n- 
Jto^iMcentia  axillaris. 

'^  In  this  family  the  flowers  nearly  resemble  thode  of  the 
*  inoniacea,  but  have  most  frequently  only  two  fertile  stamma^ 
}  ramly  exhibit  any  trace  of  a  fifth.  In  fruit  they  are  abun- 
dantly distinct;  and  the  herbaceous  stems,  simple  leaves, M^nd 
lotitlary  inflorescence,  form  important  and  striking  differences  of 
habit.'' 

'        Ctrtandra,  Forst. 

.  Calj/x  quinquepartitus.  Corolla  infundiboliformis,  ad  fa«oem 
ampiiatUB,  limbo  quinquelobo  subirregulari,  rarius  bilabiala 
S/amtnaauatuor,  quorum  duo  antherifera.  Bacca  oblonga,  calyC4$ 
jopgior.;  aissepimenti  lobis  per  totam  superficiem  semiaiferiM. 
Semina  nuda,  6»pe  foveolata  v.  punctata.  Folia  oppodta, 
alterq  plerumque  abortivo  aut  nana,  Flores  sepissime  capiiuti 
involucrati. 

*  Herbaceee  coroUSt  snbirregulari. 

.1.  Cyrtandra  Macrophylla* 

*>  C  foliis  subrotundo-ovatis  serratis  glabris,  involticro  mon^a* 
niiyllo,  pedunculis  petiolo  brevioribus.  Selabang.  Malay* 
Native  of  the  interior  of  Sumatra. 

2.  Cyrtandra  Macviata. 

C.    foliis     subrotundo-cordatis  acutis  serratis  supra  glabis^ 

C6foIlBe  lobis  tribus  inferioribus  macul&  purpurea.        Sumatra. 

V.  ■        •  '  •  '     •     ■       • 

Z.  Cyrtandra  Bicohr. 

''\  C.    foliis    elliptico-lanceolatis    basi  cordatis  supra  glabris^ 
^))tus  villosis  purpureis,  pedunculis  petiolo  brevioriDus.        Sut 
matra. 
*^  "*    '  4.  Cyrtandra  Hirsuta. 

'  ].f^  ibliis^  elliptico-ovatis  basi  cordatis  creaatis  utrinme 
pilosis,  capituU^  paucifloris  hirsutis,  involucro  bipartito.  ou^ 
maiim., 

5.  Cyrtandra  Glabra^ . 

C.  foliis  lato-^vatis  serratis  glabris,  capitulis  breve-peduncQlar 
tis,  involucro  monophyllo.        Interior  of  Bencoolen. 

"«  -     .  •  •       • 

6.  Cyrtandra  Incompta. 

O.  hirsuta,  foliis  elliptico-ovatis  serratis,  floribus  capitatis 
hirButis>  invpluofo  diphyllo.  Langkabang.  Malay.  xfative 
of'Somatra. 


7.  Cyrtandra  Auria* 

C.  ^oliis  oppoQiUs  subrptu|ido-oy;itii$  acuiQi]|a|ts  s^rratif  $^ii- 
m^tPIIosIs,  papitujis  densis  ai^bsessilibii^.  At  ikfi  plf^i  i^ 
W»»o»g  PpJ^Pi  ipM9F  Pf  ^egcQotei). 

8.  Cyrtandra  Peltata. 

(^.  fbm^  peltati^  ovatis  acuminatis.        S^iffatrf^, 

0.  Cyrtandra  Carnosa^ 

p.  foUi^  lanceQlatp-oblongi^  basi  pbliquis  carnosis  oppo§itiS| 
altero  minimo  subrotundo.    "' 

^*  Fratescentes,  coroQ&  bilabiata. 

10.  Cyrtandra  Frutescem. 
6.  ^r9eta,  Mm  of^pOjiitis  )wceplii|i$i  i^^rr^tiQ  gUbd^i  B^^VI^PIr 

.  *^  Thi3  species  an4  tbe  following  differ  con^i^er^bly  il)  hab|( 
from  tbe  ptber  Cyrf^ndr^f  and  bay^  n^ore  resemblaope  tp  pidj/^^ 
mocarpusfrutescens;  from  which,  however,  they  are  di^tiDg^t$he4 
by  their  baccate  fruit,  and  by  the  insertion  of  thp  seeds  upon  the 
whole  surface  of  the  lobes  of  the  dissepiment ;  while  in  Didymo^ 
carpus  they  are  attached  only  tq  tb^  ^dgis*  These  species  mi^ht 
perhaps  be  separated  from  Cyrtandra  on  account  of  tbe^r  hda- 
piate  corolla  and  larger  fruit.^ 

11.  Cyrtandra  ILvHgino$a. 

C.  erecta,  foliis  obovato-Ianceolatis  ^err^tis,  pedunculis  axil- 
liiribus  fasciculatis  unifloris,  cum  calycibus  viscoso-pilosis. 

.    Pl9YWQC4Ri?yi§f    Wallicl?. 

Calyx  5  fidus.  Corolla  infundibuliformis,  limbo  quinque- 
lobO|  sub  irregular!,  rarius  bilabiate.  Stamina  4,  rarissime  5, 
iqiiornip  duo  nunc  qnatnor  antherifer^,  Capsula  siliqiisdrfofQiis, 
pseudo-(|W|drilQcul^ri8,  biv^lvis,  hinp  dehisceps;  disi|epiii|^t| 
contrarii .  lobis  yalvulis  parallelis  iis  denique  eemnlis  (ii)i§[oqu9 
fructum  bicapsularen^  ^lentientib^6)  paargifxe  involute  seminiferis. 
§evfiift^  nuda  pendula* 

Folia  ^mfltciq.  oppositaf  rgro  alttrna^  equalia^  ffiTikus  ifxilfif^ 
riius  pedunculatisvelracemosis, 

1.  Didymocarpm  Crinita,  Mqfay  MiscelL  vol.  i. 

D.  erecta,  foliis  alt^rnis  iongis  spathulatis  acutis  serratis 
pilosis  subtus  rubris,  pedunculis  2 — 5  axillaribtts  unifloris  baal 
cum  petiolis  coeuntibus.  Tiqimu.  Mal(iy.  In  the  forests 
of  Pulo  Penang. 

2.  Didymocarpus  Macemosa. 
Dt  foliis  oppositis  lanceolatis  utrinque  attenuati§  .^]^i$iitQy 
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serratis  supra  glabris,  p^^U^PPU^  SKiP^ribus  pleramque  bifidis, 
flojribus  racempsis,  pedicelli^  {)inatis.  At  TappaDOoly.joa.ihe 
west  cpastofSamaora.  f  j 

3.  DidymocarpuB  Bq^am,  MaL  Misc*  voh  i. 

D.  prostrata  reptans,  foliis    petiolatis  ^Jlip^cis  crenii}^tji, 

Eeduncuiis  1—3  axiUaribus  unifloriS|  stamii^ibus  duo^us  ffkili- 
us.        Tinamu  Kicail.  l^alay.         Found  i(i  the  forests  qf 
iPulq  Pepang  with  the  preceding. 

4.  Didymocarpus  Corniculata,  MaL  ^isc,  vol.  i. 

D.  erecta, .  foliis  alternatis  obovatis  acuminj^tis  (||rn^> 
floribus  fastigiatis  secundis,  pedunculo  axillari  eiongato.  Found 
at  Tappanooly^  Ui  Sumatra. 

5.  Didymocarpus  Eloj^gatfi^ 

D.  berbacea  epectimiQuIa  didyq^iii^,  foliis  oppositis  ovatis 
^^ipqiie  aeutis  serratis^  spicis  axiUaribus  §eo^npi^  p^dic^llis 
l^inat^s  remoti^ii  corolla  elongata.  '  f'ound  on  ^ulo  Bin|^gc^, 
^n  ^fend  lying  off  the  we^t  coast  of  Surnatrfi! 

6.  Didymocarpus  Barbafa. 

•  D.  fratieosai  foliis  oppositis  ovatis  subinscqiailataNdibus  hinm^ 
tis^  pedunculis  gracilibus  axiUaribus  fasciculatis  UrrvG  Apm, 
staminibus  quatuor  apicebarbatis :  duobua  stenlibus,  eaiyce 
infundibuliformi.        In  ative  of  Sumatra. 

7.  Didyvmcarptis  Frute^cm$,  ^qL  Mfsc.  vq|,  j, 

D.  caule  sufFrutescente  erectOj,  foUi§  oppo^tis  long^  p(eMf>¥^ 
oyato-lanceol^tis  utrinque  ^ttenuatis  supra  ^labi^iii  sh^Ih^  ptpes- 
^e^iitibus,  floribus  axiUaribus  faspiculati^  ilidyniimis.  Ijf^iv^ 
of  Pulo  Penang. 

LoxoK|4. 

Calyx  5  partitus.  Corolla  infui)dibuIiform|s,.  Iim1)o  quin- 
quefi^o  bilabiato*  Staminq  quatuor  fertiiia|  cproU^  t|reviOF|. 
Stigma  bUohum.  Cqpsula  1  ovata^  calyce  jf)ciusa|  bilqpularif^ 
gQlysperi^a}  dissepiment^i  cpntraru  Iqbij  revolutis  sgmipjfjpris. 

oemina  nuda.  Foliis  oppositis  altero  nano,  phT^t!^S^S  ^^'#{Hih 
Jaierqlibm,Jloribus  racmost^.  ^ 

L  Loxoniq  Discolor. 

L.  fbl^s  supra  glahris,  subtus  ^etrorsum  scabris  purpurascea- 
iibus^  racemis  simplicibus  elongatis.  Found  ip^  the  interior 
ofBencoolpn. 

2.  Lpxonia  Hirsutaf 

L,  hirs^ta,  foliis  semioyatis  latis,  pedunculipf  2-— 4  fidifi  floii- 
bu^  TftpeioQ^is.       Nfttiye  oif  Sumaijrai  inter^of  of  jB^ncocdeo^ 


Cdtyt  Tentrico80-tdbuIo8U8|  5  fidus.  Corolla  limbo  subiis 
regulari.        Stamina  4  antherifera,  exserta^  ssepius  radimento 

iumti,   CappUa  long^sima/   ailiquseformis,    bivalvis,    pseudQ 
Jocularis,  seminibus  Qumerosis  (aristatis).    Suffrutices  debiles'^ 
foRii  eamosi8,Jlor%bm  coccinek. 

'^  The  capsulea  of  this  genus  nearly  resemble  those  of  Hidymch- 
carpus,  and  exhibit  with  great  distinctness  the  peculiar  character 
of  this  family.  The  seeds  are  attached  to  the  whole  of  the 
inner  surface  of  the  lobes,  and  are  singular  in  being  awned.  The 
•3p»ert  s'tamina  and  crimson  flowers  are  further  deviations  from 
the  usual  habit  of  its  congeners. 

1.  JEsckynantkus  Vohbilis, 

A.  eatile  volobili,  calycibus  glabris.  Found  in  the  nei^h- 
Bourbood  of  Benooolen. 

*    •  '       ^^  • 

3.  Michynanthus  Radicam* 

"  ,A.  caule  radicante,  calycibus  villtmis.  Simbar  buroete^ 
Sialay,  Found  in  the  forests  of  the  interior  of  StH&atm 
ffDotring  on  the  trunks  of  old  trees,  with  its  root  sometimes  on 
Sieground,  .sometimes  on  the  tree. 

This  paper  is  illustrated  with  an  engraving,  showing  thepartif 
of  fructification  and  the  fruit  of  Cyrtandra  macrophylh,  Didytn^^ 
eatpustrifdtaf  and  JEsehynantkus  volubilis.  ) 

^  III.  Revudrki  on  the  Jdmtily  of  certain  general  Jjaws'wMtk 
have  1>edi  lately  obserted  to  regulate  the  natural  Distribution  ^ 
Insects  and'Fmgi.  By  W.  S.  Mac  Leay,  Esq.  MA.  FLS,  ^  •  ' 
'}  This  lingulariy  intieresting  and  important  paper  will  appeiu*  im' 
the  ^next  number  of  the  Annals, 

IV.  Some  Particulars  of  the  Natural  History  of  FtshesfounH^ 
in  Cornwall.  By  Mr.  Jonathan  Couch.  Communicated  by  "Sff 
James  Edwaid  Smith,  MD.  FRS.  Pres.  LS. 

Mr.  Couch,  it  appears,  had  intended  to  submit  to  the  ptibKoi 
attention,  in  a  distract  woric,  the  results  of  his  ictfayoiogical 
researches  in  Cornwall,  but  that  design  having  hitheito  beed 
Ihistrated^  he  has  communicated  the  present  sketch  to  the  Linw 
neap  Society.  We  proceed  to  give  the  names  of  the  fishelr 
^hibh  are  mentioned  m  it,  with  some  of  the  more  curious  obserta- 
iions  on  certain  species.  ■       r 

.  AroDAit  FiSHfts :  JlftfrtfTia  Anguilla,  Eel;-— ''The  eel 
liiay'b€  considered  .  as  a  migratory  fish.  The  young  ohm. 
as  soon  as  they  are  produced  (which  in  the  sphere  of  m^  ob- 
fervation  is. always  within  the.  reach  of  the  tide)  begia.to 
advance  up  the  river ;  and  to  accompUsh  this  dbject,  overooiiie- 
difficUlties  of  an  extraordinary  kind.  I  have  seen  them,  at  thcF 
fall  of  s^  rivjer,  dive  below  the  xnpss,  that  hung  from  above  into* 
the  iwater,  and  worm  themselves  upward  througn  thefibres  by  the 
side  of  the  stream,  resting  at  intervals  as  if  to  reeover  atrec^thf 
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and  at  last,  when  at  the  top,  exert  their  iitmost  activity  to  stem 
IheK  rapid  current  and  reach  a  place  of  safety.  In  getting  up-^e 
little  caitaract  that  pours  over  a  sloping  rock,  thl^y^  prefer' diose 
|>1aces  ttrhich  are  only  moistened  by  the  droppings'from  bt^ve  ^ 
put  those  which  quit  the  moisture '  altogedier,  as  I  faiv0  i€en 
ftbme  do,  are  obliged  to  alter  their  course,  and  proceed  to  placeil 
naore  easy  for  them  to  travel  in.  The  motive  for  this  migratibn,^ 
which  is  general  among  youns  eeb,  I  hav6  not  been  abfe^to 
discover.  Some  among  tnem  I  have  noticed  to  be  so  diapfa^-' 
nous  that  the  vertebrae  may  be  counted;  and  taking  advantage 
6f  d^  opportunity  of  this  kind,  I  ascertained  that  when  in  a  state 
of  activity,  and  not  alarmed,  the  pulsations  of  the  heart  were  40, 
in  a  minute.'' — Murena  Conger^  conger;  XipMhs glddius,  sword- 
fish  ;  Ammodytes  tobitMus,  taunce^ 

JuQULAR  Fishes:  Ca//io7/j^;ntisX^a,  Dragon  fish;  fC,.2)!f«f« 
cuncutus^,  Skulpin ;  Mr.  Couch  gives  the  common  Bi^isb/naBi^ 
of  this  fish,  because  he  in  general  prefers  it  to  that  which' 
is  arbitrarily  bestowed  by  natmaustt  :—^!rra(^Afntis  Draco, 
fftepJkex  weev^r :  '^  I  have  known  such  effects  to  ^^^  fpom 
t|)e  pun^tare  of  the  spine  on  the  gill-covers  of  thb  fish^'*  Mr* 
pouch,  remarks^  '^  as  can  only  b&  accounted  for  on  the  sup** 
position  of  its  conveying  some  vonompus  quality.  In  three^ 
^pe^-who  nvei^  wounded  by  one  fish,  the  pain  and  tens^n  pro- 
C£e4^  from  the  hand  to  the. shoulder  in  a  few  minutes."  :  Gfiduif, 
JEglefittuSf  haddock;  CMorkua^Q^d;  G,LuscuSf]}i\:fiGfmimUuSp: 

Sc^i  G.Mqlva,\mg ;  G.  Mustda,  rock-Ung ;  '^ The  varicH^  of |tfais 
h^Mfhich  possesses  five  barbs,  has  been  supposed  to  be  a  His* 
tinct  species ;  but  from  a,ttentivie  consideration  I  am  convince4 
that  this  is  a  mistake : "  G.  ikfer/aifgiis^  whiting ;.  G^PoUackhu, 
whiting  pollack  ;  G.  Carbonarius^  rauning  (ravening.)  polIacI^VQ^ 
^oatifish  ;.G.  Merlmiti^  lake^ — BUnnius  Pholis,  sbanny  ;  jB.  jjcf/e- 
f;i^,^cn^sied  blenny ;  JB.  Gunelhts,  buttecfish;  B^Phwis^gp^^^iot 
forked  beard;  ^*  I  would  suggest  that. this, fish. might  w|th  prQ^ 
Tff^y^  be  pljaced  in  a  ^enus*  which  mi^bt  be  d^QOiyinMedf 
BhjfWi'^smd  be  distinguished  by  the,  barb  at  t^!.thr<o.ati'^rf^ 
ifes^i;  Forked  Hake« — The  insertion  of  this  sp^|ci^^ls'9A  tha 
aM|;b<>vHy  ^  Mr«  .Jago  in  Ray's  Synopsis;  as  1  haissr  neVea^^b^ 
^  g^od  fortune  to  meet  With  a  soecimen-f    /;  :^.  L;-^ 

^jT^iOftA^^ic  Fishes  :.  Qepola  rtfOBsc^nf,  i^^d  §ndc.e&4u  ./^Xtvci 
specimens  of  this  fish  have  come  into  my  possession  ^  voi^e  of 

-'^  "  Siket  this  paper  Was  read,'  I  have  met  wifk  the  Lesier  FhrJtkd  Bek^ivtjtug^  ( 
mgilp  te9  indhei ;  bead  wide  pad'flat ;  eyesfenrard  and  p«»imimati  i^dler^w  fl)i^ 
^ ;-  t^tl^  in  the  jaws  vid  inilAte,  abaip  and  iDcorved,  and  some  ia  the  thtcM^  I  ^^^^ 
ba^b  at  the  under  jaw;  hody  compressed,  smooth;  firsi  dorsal  fin  triangular  at&a 
extremely  small ;  seeond  dorsal  fin  and  the  alitd  fin  long,  ending  in  a  point ;  tafl  TeaAd{ 
tuSMil  ii»  bavtf  aeronl  nys,  of  i^iieh  tlie  two  oiitnoBtare  anicb-  ekttgat^^  telgngoit 
nwifuriag  two  whea;  the  fint  all  ooTered  with  the  cocnmon  slan;  a  wnom.  paym 
libovQ  the  eye  to  the  back ;  stomach  firm,  with  longitudinal  folds;  no  appendi^  ^.Ui^ 
iktestines ;  air-blaiclder  large,  and  of  unusual  form.  In  the  intestinet  uTete  the  tttninns 
flf  ia  £dkai«».    Tliitffi^hariUth»iimib«fBGAls%  tDwlikhgem«  ft  14^^ 


^eiB>  .«JbtMlt  fiTB  orilt  incfate  in  lenglb,  tirsid  taken  wMh  a  lite  i 
tlteotb^)  from  which  mj  deaeription  was  ti^Len^  was  tkfmmfill 
^ore  iti  ^  8loim.  ,It  measared  fifteen  mehes  in  lengthy  aa  imA 
^nd  a  qiiar|»r  ia*  depth  of  the  deepest  part^  iaeluding  the  defalii 
a|id  aoal  fids,  and  waa  very  thin;  but < the  smallef  speeinteii 
ab«|iTe .  alldded  to  was  nearlf  found.  It  tapered  bothindepfeb 
and  thiekneaa  toward  the  tsdl.  .  The  angle  of  the  mouth  wai 
mneh  dqpressedi  which  caused  the  under  jaw  to  appear  tH^ 
longest  $  botii  were  armed  with  long  and  sharp  teethe  The 
^yea  were  large,  and  the  head  short  before  them.  The  d«rsal 
ftn  was  twelve  inches  in  length,  and  had  seventy'  rays ;  the  anal 
flu  was  eleven  inchies  long>  and  had  sixty  rays ;  the  tail  dtstiacfc^ 
qpiear-ah^api^^  of  tWelvib  ^y  s>  the  middle  ray  a  being  two  inches 
long,  and  ending  in  a  point,  and  the  rays  at  the  sides  not  exceeds 
ing  ^fbjirth  of  mat  length.  The  ventral  fins  were  pointed^  and 
fastened. to  the  body  for  about  half  their  length  by  a  fine  mem^ 
bhaiiQ.  Beside  the.  lateral  line  there  was  a  row  of-sinall  heAf 
promiilenees  hear  .the  dorsal  fin.  The  colour  wiLs  a  dfluted  redx 
I'roii  the  inspeotion  of  several  specimens,  I  amincUnedto  think 
that  this  ought  to  be  ranked  as  a  Jugular  Fish." 

Gymnetms  Hdwkeniif  Bloch^  ceilconin;  Gobtus  Aph^^ 
jotted  goby ;  (x*  tiiger,  rockfish ;  Coitus  sobio^  buU-head  9 
Zeits  Faber}  doree :  Pleuronectes  Hipp^hssus^  hohbut ;  P.  rhmt^ 
ioides,  kite ;  P.  punttatus^  whiff;  Jr.  Khambns^  pearl ;  P.  tnegap* 
tomu  i  Doh.  carteB,  or  lantemtish. 

Chatvdon. — *^  Only  one  species  of  tbb  genus  has  eotaae  withia 
n^  notice.  This  was  taken  at.Looe,  swimming  alive  on  th& 
snrface  of  the  ^ateir,  in  August^  1821 ;  and  as  I  have  not  beed 
able  to  refer  it  to  any  described  species,  I  subjoin  a  4esoription> 

'rit  was  about  seventeen  inches  long,  and^  exclusive  of  tlier 
dorsal,  fio)  five  inches  Imd  a  half  deep ;  the  snout  was  bluot^ 
sloping  suddenly  above  the  eyes )  the  angle  of  the  moiitb 
depressed  \  the  teetit,  numerous,  sharp,  incurved,  four  in  fcont  of 
the  under  ja\v  very  long  ;  the  body  deep^  thin;  two  dorsal  finsif 
the  first  having  flexible  rays,  this  second  long  and  narrow;  tail 
very  deeply  lunated  ;  the  pectorals  long ;  the  ventrals  double,  or 
having  a  wing^  by  which  means  it  seemed  to  have  four  ventrat' 
fins ;  the  anal  fleshyi  and  somewhat  expanded  at  the  origin^ 
obscure  in  its  progress  towards  the  tail ;  no  lateral  line  ;  a  brdad 
band  from  eye  to  eye ;  the  colour  blue,  deeper  on  the  back  than; 
on  tlie  belly ;  covered  with  large  scales,  as  well  the  body  as  tlie 
finSj  so  that  the  dorsals  and  anals  seem  like  an  eltension  of  the* 
body*    J  was  unable  to  count  the  rays  of  the  dorsal  fins.'' 

Sparils  Smarts,  bream;  S.  Pagrus,  becker;    S.   Vethl&y  C. 
oldwife : — f'  Although  the  English  name  here  given  to  a  species 
of  Sparns  is  applied  by  naturalists  to  one  of  a  difiereat  genuif: 
y^t  1  am  obliged  to  u^e  it  to  designate  a  fish  presently  td  be* 
described^  as  it  is  the  only  one  which  our  fishermen  make  use 
ot    the  body  is  deep,  compressed,  and  has  a  considerably 
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f^^bktltre  to  the 'S.  PagtUs  t  the  lips  are  fleshy,  tthd  tll^^i^k 
fbnrisfaidd  #ith  a  pavement  of  teeth^  af  whieh  thod^  ih  f^biit  afd 
the  lon^e^t;  the  gill-fnembranie  has  five  rays;  thd  giU-cdv^Ht, 
ifid  body  are  covered  with  large  scales.  The  ten  first  hiys  6^ 
^tfae  dorsal  fin  are  spinous  ;  thd  anal  fin  also  has  four  sniddttsl  rayti, 
tffter  whidh  it  become^  more  expanded;  the  tail  is  dbncav^. 
This  fish  has  a  membranous  septum  acrdiss  th^  palate,  ^3  in  th^ 
Wrafese  geiius.  When  in  high  Reason,  the  colotir  behind  thi^ 
head  is  a  fine  green ;  towards  the  tail  It  is  a  reddish  orange  ^ 
Ihe  belly  has  a  nghter  tinge  of  the  same  colodr.  Wheti  out  df 
season," the  whole  is  a  duskyf-lead  colour.  It  tt^eighs  about- 
tbree  pounds." 

LoDrus  Tinta,  common  wrasse ;  L.  bimactttdtu^,  b!ftfa6iilati^ 
#r^se ;  Xr.  Co'^aus,  cook  :— ''  The  habits  of  thi^  6p%di^s  dndi  of 
L.  comber  are  similar.  In  thd  summer  they  afe  found  hdaiC  thf 
shore ;  in  winter  they  pass  into  deeper  wate^ ;  but  are  takers  bf  . 
Afihermeil  through  the  jrear,  and  are  piihdpally  employed  as  %&l 
for  other  fi&h. 

''  Besidei^  these  and  X.  cofnubiensUf  t  have  lioticed  atiofhe^ 
apecies,  which  is  by  fishermen  confounded  with  the  X.  Tincdp 
and  which  I  am  unable  to  refer  to  atiy  Linndean  Species.  It 
differs  fi-om  the  common  wrdsse  in  the  foUdwin^  particulars^ 
— ^The  body  is  longer  in  proportion  to  its  depth,  aha  Somewhat 
thicker ;  the  ventral  fins,  which  ifi  the  JL.  Tinea  teach  just  16  thef 
anus,  in  this  reach  but  two-thirds  Of  thai  distance ;  i.  light- 
eolouhed  Une  rutis  from  the  eye  to  the  tail ;  the  interior  bbfie  of 
tiie  gill-cover  has  a  smooth  margin,  but  ih  the  L.  Tinta  it  ii 
finely  serrated ;  the  lateral  line  also  forms  an  acut^  ahgle  at  \i^ 
curve,  pointing  downwards  in  the  Tinea ;  in  this  species  it  I^dta  fl 

fentle  curvature  ;  it  has  twenty  spinous  rayi^  in  the  dorsdl  fin, 
he  colour  of  the  back  is  a  da^k-brown,  lighter  at  the  ^id^s, 
saffiron-colouted  on  the  belly.    It  is  common.*'' 

Sciana  LabraXf  basse;— Stone  Basse  ;  Gasterosieus  Ductof', 
pilotfish  ;-^"  two  of  this  species,  a  few  years  since,  accompanied 
d  iBihip  from  the  Mediterranean  into  Falmouth,  and  wei'e'  taketi 
in  a  net ;"  Scomber  Scomber^  mackerel ;  S.  Traehurus,  Scad ; 
S.^aucus,  albacore ;  Mullus  SUrmuletuSy  striped  Surmullet ;  Trigtd 
hyrdf  piper ;  jT.  Cuculus,  Elleck  ;  T.  Gitmardus,  grey  giil-nard. 

Abdominal  Fishes  :  Salfno  Salaf,  salmon;  S.  I'rutta,  saliiiotf 
trodt ;  5,  salmulus,  palmer  trout ;  S,  Ftirio^  common  trdut  ot 
shote ;  Esox  Belone,  garpike ; — "  the  intestinal  canal  of  thiS 
fish  runs  straight  from  the  gullet  to  the  anus,  without  ari^  appei^ 
dix  or  convolution,  or  distinction  between  the  stomath  and  the 
bowels." 

JE.  SauruSy  skipper. — "  This  species  dofes  not  take  a  bait.  A 
native  of  the  same  climate,  this  fish  nearly  resembles  the  flyifig- 
ft^  in  it^  manners  and  its  fate.    Frequently,  when  the  W^athif 

•  <*  Ibis  apf>e«u:8  to  be  8  variety  of  X«5rii« /«AV* 
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is  ftiir,  they  are  neen  to  spring  from  the  bosom  of  the  deep,  ptsi 
over  a  space  of  thirty  or  forty  feet,  and  plunge  into  the  water  to 
rise  again  in  a  moment,  and  flit  over  the  same  distance.  Some- 
times  this  may  proceed  from  wantonness,  and  sometimes  proba* 
bly  from  an  impulse  to  escape  from  the  voracious  inhabitants  of 
the  deep ;  but  it  seems  surprising  that  a  fish  so  scantily  provided 
with  fins  should  be  able  to  make  such  an  extraordina^  leap ; 
for  the  pectoral  fins,  instead  of  reaching  nearly  to  the  tail,  as  ia 
^eflying-fith,are  very  small ;  and  though  well  adapted  by  their 
figure  to  raise  and  direct  the  head,  cannot  afford  assistance  in 
supporting  the  body  in  the  air.  The  whole  motion  is  effected 
by  the  action  of  the  tail  and  finlets  alone,  and  is  more  properly 
a  leap  than  a  flight.  This  is  a  most  excellent  fish  for  the  table/' 
.  E,  Sphyrtsna,  sea  pike ;  "  Besides  these  I  have  met.  with  a 
species  which  I  have  never  seen  described,  unless  it  be  the 
Esox  Brasiliensisy  Lmn.  Syst*  Nat.  It  was  taken  by  me  in  the 
harbour  at  Polperro,  in  July,  1818,  as  it  was  swimming  with 
agiUty  near  the  surface  of  the  water.  It  was  about  an  inch  in 
length,  the  head  somewhat  flattened  at  the  top,  the  upper  jaw 
short  and  pointed,  the  inferior  much  protruded,  being  at  least 
as  long  as  from  the  extremity  of  the  upper  jaw  to  the  back  part 
of  the  gill-covers.  The  mouth  opened  obliquely  downward ; 
but  that  part  of  the  under  jaw  wnich  protrudea  beyond  the 
extremity  of  the  upper,  passed  straight  forward  in  a  right  line 
with  the  top  of  the  head.  The  body  was  compressed,  lengthened, 
and  resembled  that  of  the  garpike,  E.  Belone :  it  had  one  dorsal 
iind  one  anal  fin  placed  far  benind,  and  opposite  to  each  other ; 
the  tail  was'  straight.  The  colour  of  the  back  was  a  bluish* 
green,,  with  a  few  spots ;  the  belly  silvery." 

Mugil  Cephalus,  grey  mullet;  Clupea  Harengus,  herring; 
^. pilcharduSf  pilchard;  C\  Alosa^  shad,  alewife  of  the  west; 
C.  SprattuSf  sprat ;  Cyprinus  Leudscus,  dace ;— it  is  doubtful 
whether  this  fish  be  an  original  native  of  Cornwall. 

BaANCHiosTSGOus  FisHEs :  Cyclopterus  Lumpus,  lumpfish ; 
C.  Comubiensis,  Jura  Sucker; — '^  I  have  seen  two  varietiei^  qf 
this  fish,  if  they  were  not  distinct  species  :  in  one  the  snou^t  is 
shaped  like  a  ispatula;  in  the  other,  it  was  shorter,  and  ended  ia 
a  point.  The  body  and  head  are  wide  and  depress.ed,  with  the 
eyes  at  the  sides,  and  before  each  a  double  fleshy  process^  about 
the  tenth  of  an  inch  long,  in  a  fish  that  measured  two  inches ; 
there  is  a  fleshy  tubercle  close  behind  these  processes. .  Th^ 
lips  membranous,  the  lower  jaw  a  little  the  shortest,  opening 
with  a  very  wide  gape.  Behind  the  head  are  two  dark  spots, 
each  with  a  bluish  speck  in  the  middle.  The  body  tapers  to  the 
tail;  the  dorsal  and  anal  fins  besin  at  a  third  of  the  whole 
length  from  the  tail,  and  run  back  to  that  part ;  the  .pectorals 
%re  far  behind ;  the  tail  round.  The  sucking  apparatus  is  formed 
of  two  circles,  one  before  the  other,  furnished  with  numerous 
Tery  small  tubercles.    The  colour  is  dusky,  sometimes  crimson; 
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«Im»  belly.  fcfth'dblMi'ddi  Wteti  th«  i^awi  m^^A^^gm  ^atl^ 
I  fobeerved  i^'mf  spots  Oil  ths  Sides,  Whiok  W««e  liiH  tisibto 
btfote;  It  adheres  witli  iotne  degree  of  Mm  When  llle  tide 
riMit^  lliis  fiftb  sometimes  tftk^  refbge  ilndeir  sk  stone.  ^ 
'  ^rAi^other  species^  wbith  I  «ld  dot  re^ioUeet  id  batre  lieeb 
ikotieed^  is  not  uncomaiot)  about  low-^tfrater  marki  #h^to  it  hid  A 
%tkiBt  stones*  The  bead  is  brosd  and  flat,  sloping  &otk  behitid 
the  eyfes  to  the  mouth.  Th^  body  tapers  froni  the  pectoral  fiiis 
iotbe  tail ;  it  is  smooth,  a  dus)ty-y allow  on  the  boak  atid  MdM^ 
tfae^  belly  white ;  it  has  a  roi^r  of  tt^faite  poin^  alonif  the  lateitii 
Unei  and  also  aboat  the  head  and  moath^  wUioh  Morete  iftuieiiS. 
Thirteen  taberoles  form  the  suoking  apparatus;  but  I  doutd 
iiev^  get  this  fish  to  adhere  to.  any  substance.  Th^  iail'is 
Irontid;  the  dorsal  and  anal  fins  long,  the  former  begiiinl^g  just 
above  the  pectoral  fins,  the  latter  at  the  abddmiila)  tuberi^es, 
and  both  rtid  to  the  tail ;  ivhich  part>  ivith  the  dbfsal  and  &nal 
flnsj  is  crossed  by  dark  bars.    When  this  fish  testS)  it  has  4  siav 

f[dar  custom  of  throwing  its  tail  fonfl^ards  towards  the  hted; 
t  ratrfy  exceeds  ah  inch  m  leflgUii'**  .  ' 

Tttmod(m  trUnjcatuSj  oblong  sotifish ;  dntHsa^  SdoloptA, 
tnuppetfish  s*— ''  A  fish  of  this  Spe<}ies  was  tbfowti  on  sboife  ia 
^1.  Anstel  Bay>  and  came  iiito  the  possession  of  WiUitai  Rasli- 
teighi  Esq.  of  Menabilly,  a  gentleman  distinguished  Ibr  bii  \wk 
of  tiatarai  history,  who  possesses  a  fine  drktHng  of  it.  it  iMs 
five  inches  long,  and  from  thfe  back  to  the  beUy  t>tte  infeh  dntt 
two^eighths ;  in  thickness  thlree*eigbths  df  ftli  inoh  \  it  Weighed 
ihM«  drams.  The  proboscis,  which  to  th^  eye  nieli§ured  an  mck 
and  fiire-eighths>  was  formed  of  a  bonjr  sbbstance,  which  w^ 
continued  alon^  the  back,  inhere  it  terminated  ih  a  liharp  fcAtifi, 
ttiid  Spreading  m  the  middle,  wher^  iir  makes  an  ^ol^tilHi^  lihgle 
jast  %bot^  a  small  fin  behind  the  gills." 

-  CHowoROPTERYGiors  FisHEs !  Rai^  Shfpsdoi  t?dfj5Sdo  dr 
eramp  ray :— MnCi'ssuggestlod  respecting  tlt^  tise  of  tHe  elettii- 
^  fei4!ulty  of  this  animal  has  already  been  given  in  th^  AkAak, 
Mt  ©^  196  of  the  present  tdlume.  -     ' 

-■  ^^ualus  Sytta^'wrt,  Monk  fish  j-^"  Cotnmdfi;  keej[is  iftt*r"ttfe 
titottom,  and  is  most  coriimOnly  fcakfett  ill  n^&.  Ilife  phofyf lety  <)f 
tanking  this  fl^h  with  the  S^UaU  sterns  to  me  to  fa^  dd^btfu)': 
Ihe  terminal  month  and  depres^^d  bddy  kfibrd  ^nfBblbhtHistirll^ 
tio^  for  a  u^W  genus,  Which  itilgbt  be  denoMi^^ted  ^Mli^, 
rniH  in  which  the  following  spedes  liiight  fiiid  a  pliifee.-  -  * 

•  **  Lewis. — This  fish>  *o  named  by  fishermen,  by  whom  it  J3 
•not  unfi-equently  taken  with  a  line,  bears  some  resomblance  to 
the  Monk,  but  is  somewhat  smalter  5  and  as  I  have  not  been 
able  to  assign  it  a  Linnaean  name,  i  subjoin  a  description  :-^Thfe 
llead  is  large,  flat,  the  jaws  of  equal  length,  forming  a  wide 
tnouth ;  tbe  upper  jaw  falls  in  somewhat  at  the  middle,  so  that 


*       ■  •  "  This  is  probably  &  variety  of  C.  UparU.** 
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at  this  part  the  lower  jaw  seems  a  little  the  longest;  both  are 
armed  with  sevjeml  rows  of  sharp  teeth ;  the  tongue.  .«s  nioall. 
The  head  is  joined  to  the  body  by  something  which  resembles  a 
neck ;  the  body  is  flat  so  far  back  as  the  ventral  fins,  beyond 
these  it  is  round;  the  pectoral  and  ventral  fins  are  very  large; 
the  former  are  flat^  and  botli  have  near  their  extremities  a.tmm- 
.ber  of  spines.  The  two  dorsal  fins  are  placed  far  behind ;  tbe 
.lobes  of  the  tail  are  equal  and  lunated.  There  are  five  spiracula^ ; 
the  eyes  are  very  small,  and  the  nictitating  membrane,  which  is 
of  the  colour  of  the  common  skin,  contracts  over  the  eye,  leav- 
ing a  linear  pupil.  The  body  is  slightly  roughs  of  a  sandy- 
brown  colour ;  the  under  parts  white.  .  It  is  about  five  feet  long, 
and  keeps  near  the  bottom." 

Squalus  galeus,  tope ;  S.  Mustelus,  smooth  hound ;  S*  iiiaxi- 
muSf  basking  shark  ;  S.  cornubicus,  porbeagle. 

**  There  are  in  the  possession  of  William  Rasbleigh,  Esq.  of 
Menabilly,  a  drawing  and  memorandum  of  a  fish  of  this  genus, 
,  which  I  am  not  able  to  refer  to  any  known  species ;  it  was 
twenty-nine  feet  four  inches  long,  twenty-four  &et  round,  tJke 
fork  of  the  tail  seven  feet,  and  the  weight  four. tons;  in. the 
drawing,  the  eye  is  in  front,  under  a  snout  that  projects  and  is 
turned  upward ;  the  mouth  is  two  feet  and  a  half  wide.  The 
head  is  deep;  the  first  dorsal  fin  much  elevated.  This  fish 
seems  to  resemble  the  basking  shark,  but  difiers  firom  it  in  the 
form  of  the  head  and  situation  of  the  eye." 

Accipenser  Stvrio^  common  sturgeon. 

V.  A  Description  of  some  Insects  which  appear  to  exemplify 
Mr,  William  S.  Mac  Leay^s  Doctrine  of  Affinity  and  Analogy, 
By  the  Rev.  William  Kirby,  TAX.  FRS.  and  LS. 

Intending,  as  before  mentioned,  to  give  Mr.  Mac  Leay's 
paper  in  our  next,  we  purpose  appending  to  it  an  abstract  of  the 
present  communication.  ,     / 

VL  Some  Account  of  a  new  Species  ofEulophus  Geeffroy.  By 
the  Same. 

'^  Eulophus  Damicortiis.  Aureo-viridis  :  abdomine  nagricaixld, 
basi  macula  paUida  sub-pellucida.  Long,  corp.  lin  1  j>.  Habitat 
in  larva  Bombycis  camehmE  ?  Mus.  nostr." 

"  This  species,"   Mr.  Kirby  observes,  "  is   very  similar  to 
.  E.  ramicornis  (of  which,  as  well  as  of  C.  pectinicornis,  I  possess 
British  specimens),  the,  principal  distinction  being  the  white 
spot  in  the  base  of  the  abdomen."  B. 

(To  be  concluded  in  wrnexi*) 
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IX.  On  some  Fossil  Bones  discovered  in  Caverns  in  the  Lime- 
stone  Quarries  of  Oreston.  By  Joseph  Whidbey,  Esq.  FRS.  In 
a  Letter  addressed  to  John  Barrow,  Esq.  FItS.    To  which  is 

:  added,  A  Description  of  the  Bones,  by  Mr.  William  Clift,  Con- 
servator of  the  Museum  of  the  College  of  Surgeons. — (See 
Annals,  v.  233.) 

When  adverting  to  the  rarity  of  appearances  of  disease  or 
fracture  in  fossil  bones,  in  re^rence  to  such  appearances  in 
some  of  those  from  Oreston,  as  described  in  our  report  of  this 

.  paper,  Mr.  Clift  remarks,  **  On  mentioning  this  circumstance  to 

•  Prof.  Buckland,  he  informed  me,  that  he  nad  lately  seen  in  the 
collection  of  Prof.  Sbmmerring,  of  Munich,  the  s^uU  of  a  very 
old  hyaena  from  the  caves  of  Gaylenreuth,  in  which  the  incisor 
and  canine  teeth,  with  the  jaw  containing  them,  had  been 
entirely  torn  away,  and  the  occipital  and  parietal  crest  dread- 
fully fractured  and  perforated,  apparently  in  an  affray  with  some 
more  powerful  animal ;  after  which  a  healing  and  partial  renova- 

-tion  of  the  parts  had  taken  place,  and  the  animal  had  lived  on 
to  mature  old  a^e,  from  the  state  of  its  masticating  organs." 

"  Of  the  bovme  genus,"  among  the  bones  described  by  Mr. 
Clift,  "there  are  specimens  of  the  bony  core  of  the  horns 
belonging  to  three  mdividuals  of  different  size ;  all  oC  them 
remarkably  short,  conical,  and  slightly  curved,  and  standing  in 
a  nearly  horizontal  direction  from  tne  head.  They  evidently  do 
not  belong  to  very  young  animals,  and  from  the  appearance  of 
these  alone,  a  very  small  species  would  be  inferred ;  but  nume- 
rous specimens  of  the  teeth,  of  the  os  humeri,  ulna  and  radius, 
OS  femoris,  tibia,  os  calcis,  metacarpus  and  metatarsus,  and  pha- 
langes, clearly  prove  that  they  belonged  to  individuals  consider- 
ably larger  than  th^  average  size  of  animals  of  that  genus  at  the 
present  day. 

"  The  number  of  bones  collected,  afford  sufficient  grounds  for 
supposing  them  to  have  belonged  to  more  than  a  dozen  indivi- 
duals, varying  considerably  in  their  age." 

The  bones  and  teeth  of  five  or  six  hyaenas  which  formed  part 

.  of  this  remarkable  collection,  have  already  been  mentioned  in 
the  Annals.  "  But  there  are  likewise  detached  specimens  of  the 
canine  teeth,  and  molares  of  individuals  of  very  large  size ;  and 
the  posterior  part  of  a  skull  of  uncommon  magnitude,  which 
corresponds  most  exactly  in  form  with  that  of  a  hyaena,  and 
must  undoubtedly  have  belonged  to  that  animal,  but  measures 
twice  as  much  from  every  determinate  point  to  another,  as  a 
recent  full  grown  hyaena's  skull." 

'^  Since  uie  above  was  written^  Mr.  Whidbey  has  transmitted 
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8pme  additional  Bpecimens  of  the  jaws  and  teeth  of  the  hysena, 
the  wolfi  and  the  fox^  which  have  been  subsequently  di^coverdd 
in  one  of  the  caverns,  from  which  cavity  all  the  bones  of  the 
wolf  have  been  derived.  Among  these  is  half  of  the  lower  jaw 
of  a  hysena  of  very  superior  magnitude  to  any  of  those  previously 
discovered,  and  probably  has  belonged  to  the  latge  skull  before 
mentioned. 

'*  The  jaws  of  the  wolf  ate  of  similar  dimension  with  those 
before  described ;  but  one  of  them  belonged  to  a  Very  aged 
ihdividual. 

"  Of  the  fox,  there  have  been  found  only  a  few  vertfebrffi,  ahd 
two  canine  teeth  from  the  lower  jaw,  which  correspond  perfectly 
in  size  and  form  with  those  of  a  recent  animal ;  but  are  equally 
fragile  and  absorbent  with  those  of  the  Other  animals." 

Two  engraved  sketches  of  the  caverns  ate  annealed  to  Mr. 
Whidbey's  account  of  them  ;  and  Mr.  Chft's  descriptibtt  of  the 
bones  is  illustrated  with  five  engravings,  ftom  dratvitigs  Uy 
himself. 

X.  On  the  Chinese  Year.  By  J.  F.  Davis,  Esq.  FRS,— (S^e 
AnnahfV.  149.) 

**  The  Chinese  year,  properly  considered  as  such,  is  in  fact  a 
lunar  year,  consisting  of  twelve  months  of  twenty-nine  and 
thirty  days  alternately,  with  the  triennial  intercalation  of  a  thir- 
teenth month,  to  make  it  correspond  more  nearly  with  the  sun's 
course.*  It  has  not  been  discovered  (with  any  degree  of  Cer- 
tainty), tvhy  they  fix  upon  the  16th  degree  of  Aquarius  as  a  rule 
for  regulating  the  commencement  of  theit  lunar  year ;  but  they 
have  an  annual  festival  about  the  recurrence  of  this  period 
which  bears  a  considerable  resemblance  to  the  deification  of  the 
bull  Apis  ;  and  this  resemblance  is  increased  by  the  connexion 
of  both  ceremonies  with  the  labours  of  agriculture,  and  tvith  the 
hopes  of  an  abundant  season.  This  coincidence  may  servfe  to 
fortify  the  opinions  of  thbse  who  are  fond  of  tracing  the  Chinese 
to  the  Egyptians  ;  although  the  possibihty  of  such  a  derivation 
has  been  fully  disproved  by  M.  de  Pauw." 

XI.  Expenments  for  ascertaining  the  Velocity  of  Soufid  at 
Madras,  in  the  East  Indies,    By  John  Goidingham,  Esq.  FRS. 

Mr.  Goldingham*s  account  of  the  manner  in  which  these  expe- 
riments were  conducted,  and  of  their  general  resulti^,  v^ill  be 
found  in  the  last  number  of  the  Annals,  p.  201. 

XII.  On  the  double  Organs  of  Generation  of  the  Lamprey,  the 
Conger  Eel,  the  common  Eel,  the  Barnacle,  arid  Earth  Worm, 
\ohich  impregnate  themselves ;  though  the  last  from  copulating, 
appear  mutually  to  impregnate  one  another.  By  Sir  Everard 
Home,  Bart.  VPRS.— (See  Annals,  v.  302.)     . 

••  '^  I  caU  ibis  intercalation  triennial,'*  31  r.  Davis  remarks,  **  because  tiat  ui  Hit 
»Mmt  ap]^rasixaation  i  l^ii(  in  fiict  it  in  seven  times  in  ninefeen  ^ittrs.'' 


If3|tj  Scientific  inteffigine$.  3(19 

Th0  mean  results  of  the  Meieorologieal  Journal  kept  at  tho 
Soeiety-8  ap?irtmeHts,  for  the  year  1822,  are  an  fellows  2  height 
of  the  barometer  29'863  inches,  of  SiV$  thermometer  55^;  rain 
|8-p68*mch^s,  B. 
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fiCIEJfTJFIC   JNTELUGfiNCE,   AND    NOTICES    QV    gpBJljqri 

c;qnn£ct£p  with  ^qi^NCB* 

I.  Afedical  and  Scientific  Instruction  at  Gut^'s  and  St.  Thov^as^s  ffospi" 

talSf  SotithxvarL 

The  Annual  Course  of  Medical  and  Scientific  Instruction  at  these 
Hospitals  will  commence  early  in  the  ensuing  month  of  October, 
when  distinct  Courses  of  Lectures  will  be  delivered  on  the  following 
subject^,  yiz,  Practice  of  Medicine;  P?itho!ogy;  Therapeutics  and 
Materia^  Medjca,  \iy  Dr§.  Chplnieley  and  Baqk,  Physicians  ^o  Gi^y'^ 
Hospital. 

Principles  and  Practice  of  Chemistry,  by  William  AHQn,  Esq.  FE3« 
pr,  Bostoqk,  FRS.  and  Arthur  Aikin,  Esq.  FLS. 

Experimental  l*hiipsophy,  by  William  All^q,  Esq.  FRSi,  and  John 
Milljngton,  Esq,  Prof  Mech.  Phil.  Boy.  Inst. 

Midwifjery  and  Diseases  of  Womei^  and  Children ;  and  Physiolofinjr, 
by  Dr.  Blundell. 

Ans^tomy  and  the  Ppactiqe  pf  Surgery,  by  Sir  A^tley  Cooper,  Bart, 
9^^  HJr.  Gre^n. 

Struqture  and  Diseases  of  the  Teeth,  by  Mr.  Thpinas  Bell,  FLS, 

Medical  apd  Practipal  Botany,  by  Dr.  Bright. 

A  Course  qf  Clinical  Lecture^  will  be  delivered  }n  the  season. 

Particulars  to  be  had  of  Mr.  Stocker,  Apothecary  tp  0uy>  Ho?jJ- 
tal^  who  enters  Pupils  to  all  the  above  Lecture^. 

JL  Change  in  th^  Freezing  Point  of  Thermometers^ 

The  following  observations  pn  this  subject,  a  notice  on  which  ha? 
already  appeared  in  the  4nnals  (for  July,  p.  74^),  are  extracted  from 
Mr.  Efenieil's  newly  published  Meteorological  Essays,  p.  368. 

**  With  respect  to  the  change  in  the  freezipg  point,  which  takes 
j^jace  iri  timq  in  the  best  thermometer^!,  I  have  lately  had  an  unexcep- 
l^on^ble  oppprtuaity  of  confirming  the  asser^ipps  pf  the  French  an(| 
Italian  philosophers.  Mr.  Jones  h^ts  obligingly  put  into  my  hands  two 
thermometers  of  the  late  Mr.  Cavendish,  which  have  evidently  been 
cpp^trqcted  with  niuch  care.  The  mercury  in  the  balls  of  both  flows 
freely  into  the  tubes  when  reversed  ;  and  when  suffered  to  fall  sharply, 
strikes  the  ends  with  a  metallic  sound.  The  same  click  may  be  heard 
Jn  the  bulbs,  when  it  is  permitted  to  fall  back,  and  the  cavity  closes 
without  the  slightest  sneck.  These  indications  qf  a  well-boiled  tube 
are  rarely  to  be  met  with  in  the  compcion  thern^opieters  of  the  present 
day.  They  are  mouni;ed  upon  common  deal  sticks,  and  the  gradua- 
tion, which  i$  only  cqntinue4  fpr  ^  few  degrees  about  the  freezing 
point|  is  engraved  upon  a  small  slip  of  brass.    The  degrees  are  very 
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Iftrge,  and  Aey  are  distinctly  divided  ioto  tenths.  Each  degree,  of 
No.  i  occupies  a  space  of  *208inch.  and  of  No.  2  'iSOinclu  The^ 
scratch  upon  the  glass  for  the  freezing  point  is  very  visible  in  boib* 
It  is  difficult  to  say  for  what  purpose  they  were  originally  made,  bill; 
evidently  for  some  experiments  upon  the  freezing  point  of  water  i  and 
if  they  had  been  expressly  constructed  to  verify  the  present  point> 
they  could  not  have  been  better  contrived  for  the  purpose.  The  bulbs 
of  both  were  plunged  into  pounded  ice,  in  which  they  were  left  for 
half  an  hour,  and  the  height  of  the  mercury  was  carefully  taken,  by 
two  observers  with  the  aid  of  magnifying  glasses.  The  result  of  thne 
examination  was,  that  in  No.  1  the  freezing  point  upon  the  scale  was 
0*4  degree  too  low,  and  in  No.  2,  0*35  degree.  There  can  be  litde 
doubt,  I  think,  that  the  right  cause  of  the  phenomenon  has  been 
assigned,  viz*  the  change  of  form  and  capacity  which  the  glass  under- 
goes from  the  pressure  of  the  atmosphere  upon  the  vacuum  of  the 
tube.*' 

IIL  Notice  in  regard  to  the  Temperature  of  Mines, 
By  Matthew  Miller,  Esq.  MWS. 

The  late  experiments  on  the  temperature  of  mines  made  in  Com«. 
wall,  and  in  other  countries,  having  given  rise  to  various  speculations 
in  regard  to  the  distribution  of  heat  in  the  crust  of  the  earth,  all  of 
which  appear  to  me  to  be  unsatisfactory,  I  now  beg  leave  to  offer  for. 
consideration  of  the  Society,  an  explanation,  that  does  not  seem  liable 
to  the  objections  that  have  been  opposed  to  the  others. 

In  every  mine,  with  the  exception  oi  a  few,  which  are  level-free, 
the  ventilation  is  carried  on  by  causing  the  air  at  the  surface  to  de- 
scend, and  traverse  the  works,  and  then  ascend.    Now  it  is  evident^ 
that  if  a  portion  of  air  from  the  surface  be  carried  down  to  the  bottom 
of  the  ■  mme,  it  will  be  condensed  in  proportion  to  the  depth  of  the 
mine :  and,  in  consequence  of  this  condensation,  will  become  heated, 
and  the  degree  of  heat  will  of  course  be  in  proportion  to  the  depth  of 
the  mine.     The  air  thus  heated,  traverses  the  works,  and  imparts  ita 
heat  to  the  strata ;   it  then  ascends,  and  is  succeeded  by  a  fresh  por*^ 
Uon  of  air  from  the  surface,  which  in  the  same  way  becomes  heated» 
and  imparts  its  heat  to  the  strata,  and  they,  in  turn, .  communicate,  it 
all  around.     Thus  in  a  long  course  of  working  in  a  deep  mine,,  the  air 
at  the  bottom  is  heated,  and  also  the  rocks  to  a  considerable  depth  ; 
and  when  the  working  ceases,  the  mine  takes  a  long  time  to  lose  jta 
temperature ;   and  this  is  found  to  be  the  case,  particularly  when,  the- 
mine  becomes  full  of  water,  the  water  being  found  at  first  of  a  higb 
temperature,  and  gradually  to  lose  its  heat,  which  is  in  consequence, 
of  the  strata  imparting  theirs  to  the  water,  and  as  soon  as  they  have, 
given  put  all  their  heat,  the  water  indicates  the  mean  temperature 
nearly  of  tlie  place. 

The  reverse  takes  place  in  an  old  mine  when  re-worked ;  in  that  case, 
the  temperature  rises  gradually  as  the  working  continues;  and  in 
those  mines  which  are  not  worked,  but  in  which  the  ventilation  still 
goes  on,  I  believe  it  will  be  found  that  they  do  not  lose  more  of  their 
temperature  than  can  be  placed  to  the  abstraction  of  the  other  causes 
of  heat  in  working  mines,  such  as  that  produced  by  the  men  and  the 
lights. 

The  exact  quantity  of  heat  given  out  by  air  in  proportion  to  its  coa- 


demratieny  it  is  JifScuIt  to  ascertain,  but  every  day's  expeifef^  proves 
H  to  be  very  considerable ;  and,  I  believe,  this*  added  to  die  other 
obvious  sources  of  heat  in  mines  in  a  state  of  working,  will  be  found- 
sufficient  to  account  for  their  high  temperature.  ( Trans.  Wem,  Soc. 
vol#  iv,  part  II.  p.  466.) 

ly.  On  the  Fusion  of  Charcoal^  Graphite,  Anthracite f  and  the  Diamonds 

By  Professor  Silliman. 

In  our  fourth  volume,  N.  S.at  p.  121,  we  gave  an  account  of  Prof. 
SilHman*s  experiments  on  the  fusion  of  charcoal;  in  vol.  v.  p.  SH, 
some  remarks  on  the  same  subject  by  Mr.  W.  West,  of  Leeds,  were 
inserted ;  and  more  recently,  at  p.  73  of  the  present  volume,  we  gave 
a  notice  respecting  it  by  Prof.  Griscom,  of  New  York.  Prof.  Silliman 
having  extended  his  experiments  to  the  more  difficultly  combustible  car* 
bonaceous  substances,  has  published  several  articles  concerning  them 
in  the  last  number  of  his  Journal,  or  that  for  May,  the  substance  of 
which  we  here  present  to  the  reader. 

The  first  article,  p.  Si  1 ,  is  a  letter  from  Prof  S.  to  Dr.  Hare,  dated 
March  26,  1823,  in  which,  after  referring  to  his  former  papers,  he 
ph>ceed8  to  describe,  in  the  following  terms,  the  fusion  of  graphite  by 
liieans  of  Dr.  Hare's  deflagrator. 

'<  From  a  piece  of  very  fine  and  beautiful  plumbago,  from  North 
Carolina,  I  sawed  small  parallelopipeds,  about  one  eighth  of  an  inch 
in  diameter,  and  from  three  fourths  of  an  inch  to  one  inch  and  a  quar- 
ter in  length  ;  these  were  sharpened  at  one  end,  and  one  of  them  was 
employed  to  point  one  pole  of  the  defiagrator,  while  the  other  was 
termmated  by  prepared  charcoal.  Plumbago  being,  in  its  natural 
state,  a  conductor,  (although  inferior  to  prepared  charcoal,)  a  spark 
was  readily  obtained,  but,  in  •  no  instance^  of  half  the  energy  which 
belongs  to  the  instrument  when  in  full  activity,  for  the  zinc  coils  were 
much  corroded,  and  some  of  them  had  failed  and  dropped  out ;  still 
die  influence  was  readily  conveyed,  through  the  remainmg  coils.  As 
my  hopes  of  success,  in  the  actual  state  of  the  instrument,  were  not 
very  sanguine,  I  was  the  more  gratified  to  find  a  decided  result  in  the 
very  first  trial.  To  avoid  repetitions  I  will  generalise  the  results.  The 
biest  were  obtained,  when  the  plumbago  was  connected  with  the  cop- 
per, and  prepared  charcoal  with  the  zinc  pol^.  The  spark  was  vivid, 
and  globules  of  melted  plumbago  could  be  discerned,  even  in  the 
midst  of  the  ignition,  Jerming  and  formed  upon  the  edges  of  the 
ibcus  of  heat.  In  this  region  also,  there  was  a  bright  scintillation, 
evidently  owing  to  combustion,  which  went  on  where  air  had  free 
access,  but  was  prevented  by  the  vapour  of  carbon,  which  occupied 
the  highly  luminous  region  of  the  focus,  between  the  poles,  and  of 
the  direct  route  between  them.  Just  on  and  beyond  the  confines  of 
the  ignited  portion  of  the  plumbago,  there  was  formed  a  belt  of  a 
reddish  brown  colour,  a  quarter  of  an  inch  or  more  in  diameter,  which 
appeared  to  be  owing  to  the  iron,  remaining  from  the  combustion 
of  the  carbon  of  that  part  of  the  piece,  and  which,  being  now  oxi* 
dized  to  a  maximum,  assumed  the  usual  colour  of  the  peroxide  of 
that  metal. 

^'  In  various  trials,  the  globules  were  formed  very  abundantly  on  the 
edge  of  the  focus,  and,  in  several  instances,  were  studded  around  so 
thickly,  as  to  resemble  a  string  of  beads,  of  which  the  largest  were  of 


ib0  ri^e^f  4i9  puMeU  abot ;  olhqn  were  «ieroly  vMbte  isi  the  mildl . 
ey«i  and  oihers  still  wore  microscopie.  No  slobule  eter^pfened^m. 
tb«  sbint  of  the  plumbago,  which  had  been  tn  ihe  foan  of  heet,  biifr 
this  point  pFosentefl  a  hemispherical  excavatioa,- and  the  pimnbagd 
there  had  the  appearance  of  black  scoriee  or  voloaaio  einders.  Theae. 
^ere  thp.  ^ep/eral  appearances  at  the  copper  pole  occupied  by  ibo- 
plumbago. '  '  ,  *  - 

<'  On  the  zinc  pole»  occupied  by  the  prepared  charcoal,  there  w^ere> 
very  peculiar  results.  This  pole  was,  in  every  lostaaee,  elongated 
t^wardp  tlie  coppen  pole,  and  the  biack  matter  accumulated  AetUy 
presented  every  appearance  of  fusion,  not  into  globules^  but  in^o.a* 
Qbrous  and  striated  ibrm«  like  the  half  flowing  slag,  found  on  the 
upper  cucrents  of  lava.  It  was  evidently  transferred*  in  the. state  oK 
vapour,  from  the  plumbago  of  the  other  pole,  and.had  been  formed 
by  the  parboo  taken  irom  the  hemispherical  cavity.  It  was  so  difttwnfe 
from  the  melted  charcoal,  described  in  my  former  communications^ 
that  its  origin  from  the  plumbago  could  admit  xif  no  reasmiable. doubts 
I  am  now  to  stata  other  appearances  vihich  have  excited  in  my  mind  a 
lery  deep  interest.  On  tliq  end  of  the  prepared  charcoaU  andooou« 
l^lng  Ireq^^ntly,  an  area  of  a  quarter  of  an  inch  or  more  ia  diametmr,^ 
were  found  numerous  globules  of  perfectly  melted  matter,  ontirelje 
9|kherical  in  thei^  form,  having  a  high  vitreous  lustre,  and  a  great  det 
g^Cfie  of  beauty.  Some  of  them,  and  generally  they  were  those  <mQSl 
IPemqte  from  the  focus,  were  of  a  jet  black,  like  the  most  perfect  ob« 
aidiaa ;  others  were  brown,  yellow,  and  topaz  coloured ;  others-  sdU 
«£re  greyish  while,  like  pearl  stones  with  tlie  translucenee  and  iualns 
of  porcelain  ;  and  others  still,  limpid  like  flint  glass,  or,  in  some 
pase^,  like  hyalite  or  precious  opal,  but  without  the  iridescense  of  the 
latter.*  few  of  the  globules  upon  the  zinc  poJe  were  perfectly  blaok^ 
while  very  few.  of  those  pn  the  copper  pole  were  otherwise.  In^  one 
instanpe^  whep  I  used  some  of  the  veiy  pure  English  plumbago,  (sawf? 
ed  from  a  cabinet  specin)P)^»  and  believed  to  be  from  Borrowdal^,') 
vhite  and  transparent  globules  were  formed  on  the  copper  side.. 

**  When  the  points  were  held  vertictiUyi  and  the  plumhagaupptrmosf^ 

.no  globules  were  farmed  on  the  latter,  and  they  were  .unusually  M^ 

mprous,  and  almost  all  black  on  the  opposite  pole;    When  the  poiata 

yjt^TQ  exchanged,  plumbago  being  on  the  zine,  and.  charcoal  ^o  thq 

.  €;opper  and,  very  few  globules  were  formed  on  the  plumbago,  and  not 

^nb  op  the  charcoal ;   this  last  was  rapidly  hollowed  out  ioti>  a  Iieon- 

.  spherical  cavityn  while  the  plumbago  was  as  rapidly  elongated  by  ssat- 

ter,  accumulating  at  its  point,  and  which,   when  examined  .by  t)ie 

microscope,  proved  to  be  a  coqccetion  in  the  shape  of  a  oaulifloiwer, 

oi^  iidatiiiaed  and  melted.  charcoal».  having,  io  a  high  degree,  alb  tbe 

^basaeiexistics  which  I  formerly  described  as  belonging  to  jtUs  sidb? 

stance*    Indeed,  I  found  by  r^epetitions  of  the  experiment,  that  thta 

was  th^.  best  mode  of  obtaining  fine  pieces  of  melted  frhacooaK 

**  In  some  instances^  I  used  points  of  plumbago  on  both  pdea,  and 
always  obtained  melted  globules  qn  both ;  the  results  were,  however, 
Dot  so  distinct  as  when  plumbago  was  on  the  copper  and^diarcoal  on 
the  z>nc  pole ;  but  the  same  elongation  of  the  zinc  and  hollowing  of 
the  copper  pole  took  place  as  before.  I  detached  some  of  the  gk)- 
bulev  and  partly  bedding  them  in  a  handle  of  wood,  tried  dieirt^- 
««$8  and  ficniDass ;  they  bore  strong  presaura  viduut  braakiiif  #  :aad 


eMi^  f  cvatoiied,  net  ohly  iiiH:  glass,  but  win^Qiv  g|8lfi»  v6$-^sm^  itf^ 
baid  gceen  mtietft  whteh  forms  die  aqua  foptis  bpujos.  Tbt  gl^tiiilM! 
wUi^h  btd  aoffuured  this  extraordinary  hardness,  w^re  foriuM  fiom 
pduiaabagQ  which  was  so  soft,  that  it  was  perfectly  fp#e  ftom  reststani^ 
whea  crushed  betwefflfi  the  iliumb  and  finger,  and  oorf  red  their  sur? 
feces  with  ft  nhining  metallic  looking  coat.  These  globules  cuwk  neiy 
rapidly  in  strong  sulphuric  acid-^iQuch  mpre  so  than  the  melted  chart 
coaAi  but  not  with  much  more  rapidity  than  the  plumb^o  itself  fiQm 
w^ioh  they  had  been  formed. 

f  *  The  zinc  of  the  defiagrator  is  now  too  for  gone  t0  enable  me  to 

ppoeeoute  this- reses^reh  any  farther  at  present* 

.  ff  ^jDn'/l  2.— Having  refitted  the  defiagrator  with  new  alac  polls*  t 

bave  repeated  the  experimefits  related  abpve,  and  have  the  satisfaetlqii 

0§  atating  that  the  resiilts  are  fully  confirmed  and  even  iq  some  rei* 

qpects  extended.    The  defiagrator  now  acts  with  grei^t  energy,  and  in 

consequence  I  have  been  enabled  to  obtain  good  results  when  using 

plumbago  upon  hoik  poles.    Parallelopipeds  of  that  substance,  ane^ 

ifih  of  an  inch  in  diameter  and  one  indi  or  two  inches  long,  bmag 

screwed  into  the  vices  connecting  the  poles,  on  being  brought  iatc^ 

tson^t,  transmitted  the  fiuidf  with  intense  splei^dour^  and  beoamf 

fiiliy  ignited  for  an  inch  on  each  side ;  on.  being  withdrawn  a.  little; 

the  usual  ardi  of  flame  was  formed  for  half  an  inch  or  more*    |[ndee4 

when  the  instrument  is  ia  an  active  state,  the  light  emitted  from  the 

pliimbago  points,  appears  to  be  even  more  intense  and  rich  than  froaa 

ohareoal ;  so  that  they  may  be  used  with  advantage,  iu  class  exneri^ 

ments,  where  the  principal  object  is  to  exhibit  the  brilliahey  oi"  |he 

lipht. 

;  '*  On  examining  the  pieces  in  this,  and  in  numerous  other  cases,  I 
fiMind  them  beautifully  studded  with  numerous  globules  of  meltei 
plumbago. .   They  extended  from  within  a  quarter  of  an  tach^  of  tbisi 
point,  to  the  distance  of  one-quarter  or  one-third  of  an  inch  all  around* 
They  were  larger  than  before  and  perfectly  visible  to  the  naked  eye; 
they  exhibited  all  the  colours  before  described,  from  perf<Qot  black,  to 
.pure  white,  including  brown,  amber,  and  topaz  colours ;  among  the 
white  globules,  some  were  perfectly  limpid,  and  could  not  be  distin* 
giiisbed  by  the  eye  from  portions  of  diamond.    In  one  instance  only 
was  there  a  globule  formed  en  the  point;   it  would  seem  as  if  the 
melted  spheres  of  plumbago  as  soon  as  formed,  rolled  out  of  the  Giir^ 
-rent  of  flame,  and  congealed  on  the  contiguous  parts.    In  every  in^ 
stanoe,  the  plumbago  on  the  copper  side,  was  hollowed  out,  into  a 
f  pherical  cavity,  and  the  corresponding  piece  on  the  zinc  sid^,  re^ 
csived  an  accum^ulation  more  or  less  considerable.   In  ipest  instaneesi 
and  in  all  when  the  deflagrator  wa»  very  active,  besides  the  globules 
of  melted  matter,  a  distinct  tufl  or  projection  was  formed  on  the  znei^ 
:.|K>le,  considerably  resembling  the  melted  charcoal,  described  in  miy 
former  communications,  but  apparently  denser  and  more  compact;  ^ 
akhbugh  resembling  the  melted  charcoal,  as  one  variety  of  volcanic 
slag  resembles  another,  it  could  be  easily  distinguished  by  an  eye 
fttntliarized  to  the  appearances.     In  one  experiment  the  cavity,  and 
all  the  parts  of  the  plumbago  at  the  copper  pole  were  completely 
Rielted  on  the  surface^  and  covered  with  a  black  enamel.     1  he  apf 
ipearanoes  were  somewhat  varied  when  specimens  of  plumbago  6om 
ds&sei^t  loealities  were  used.    In  som^  tnstancea  it  bumt^  isnd  even 
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d^ffgfated,  b^ing  completely  dmipated  in  brHKalit«c}nt!1]fttio{ir;'^the 
Mubstance  was  rapidly  consumed  and  no  fusion  was  obtained.  This 
kind  of  effect  occurred  most  distinctly  when  there  was  a  plumbago 

Fiece  on  the  copper  side*  and  a  piece  of  charcoal  on  the  zinc  side: 
have  already  mentioned  the  curious  result  which  is  obtained  when 
ihk  arrangement  is  reversed,  the  charcoal  on  the  coppery  and  the 
plumbago  on  the  zinc  side  ;  this  effect  was  now  particularly  distinct 
and  remarkable^  the  charcoal  on  the  copper  side  was  rapidly  volatiliifced,' 
a  deep  cavity  was  formed,  and  the  charcoal  taken  from  it»  was  instantly 
accumulated  upon  the  plumbago  point,  forming  a  most  beautrfu! 
prdtuberance,  completely  distinguisnable  from  the  plumbago,  and  pre^ 
tenting  when  viewed  by  the  microscope,  a  congeries  of  aggregated 
spheres,  with  every  mark  of  perfect  fusion^  and  with  a  perfect  metallic 
lustre.  I  would  again  recommend  this  arrangement  when  the  obfect 
is  to  attain  fine  pieces  of  melted  charcoal. 

*'  April  1 4'.— In  repeating  the  experiments  to-day,  I  have  obtained 
even  mier  results  than  before.     The  spheres  of  melted  plumbago  were 
in  some  instances  so  thickly  arranged  as  to  resemble  i^hot  lying  side  by 
6ide ;  in  one  case  they  completely  covered  the  plumbago,  in  the  part 
contiguous  to  the  pomt  on  the  zmc  side,  and  were  without  exception 
white,  like  minute  delicate  concretions  of  mammillary  chalcedony ; 
among  a  great  number  there  was  not  one  of  a  dark  colour  except  that 
when  detached  by  the  knife  they  exhibited  slight  shades  of  brown  at 
die  place  whei'e  they  were  united  with  the  general  mass  of  plumbago. 
They  appeared  to  me  to  be  formed  by  the  condensation  of  a  white 
Vapour  which  in  all  the  experiments,  where  an  active  power  was 
employed,  1  had  observed  to  be  exhaled  between  the  poles  and  partly 
to  pass  iVom  the  copper  to  the  zinc  pole,  and  partly  to  riise  vertically  in 
tn  abundant  fume  like  that  of  the  oxide  proceeding  from  the  combus^ 
tion  of  various  metals.    I  mentioned  this  circumstance  in  the  report  of 
my  first  experiments,  but  did  not  then  make  any  trial  to  ascertain  th^ 
nature  of  the  substance.     Although  its  abundance  rendered  the  idea 
improbable,  1  thought  it  possible  that  it  might  contain  alkali  derived 
from  the  charcoal.    It  is  easily  condensed  by  inverting  a  glass  over  the 
ihme  as  it  rises,  when  it  soon  renders  the  glass  opaque  with  a  white 
lining.     Although  there  was  a  distinct  and  peculiar  odour  in  the  fume» 
I  found  that  the  condensed  matter  was  tasteless,  and  that  it  did  not 
^flervesce  with  acids,  or  alfect  the  test  colours  for  alkalies.    Besides,  as 
it  is  produced  apparently  in  greater  quantity,  when  both  poles  are  ter- 
minated by  plumbago,  it  seems  possible  that  it  is  white  volatilized  car- 
bon«  giving  origin,  by  its  condensation,  ini  a  state  of  greater  or  lesa 
purity,  to  the  grey^  white,  and  perhaps  to  the  limpid  globules. 
'  **  The  deflagrator  having  been  refitted  only  at  the  moment  when  a 
part  of  this  paper  had  already  gone  to  the  press,  and  the  remainder  is 
called  for,  1  am  precluded  by  these  circumstances  from  trying  the 
decisive  experiment  of  heating  this  white  matter  by  means  of  the  solar 
focus  in  a  jar  of  pure  oxygen  gas,  to  ascertain  whether  it  will  produce 
carbonic  acid  gas. 

**  This  trial  I  have  this  momine  made  upon  the  coloured  globules 
obtained  in  former  experiments ;  they  were  easily  detached  from  the 
plumbago  by  die  slightest  touch  from  the  point  of  a  knife,  and  wiiea 
collect^  in  a  white  pAcelain  dish,  they  rolled  about  like  shot,  when 
tte  vessel  was  tumeg^ne  way  and  another.    To  detach  any  portions 


ofiunmelted  plumbago  which  might  adhere  to  them  I,  €«)iefkl||^  p^MiQd 
ijb^eai  between  my  thumb  and  finger  in  the  palm  of  my  hand.  .  I  then 
pkced  them  upon  a  fragment  of  wedgewood  ware»  floated  in  adish  oi^ 
xnercury,  and  slid  over  them  a  small  jar  of  very  pure  oxygen  gasy 
whose  entire  freedom  from  carbonic  acid  had  been  fully  secured ,  by 
wp^hing  it  with  solution  of  caustic  soda,  and  by  subsequently  testing  it 
with  r^ently  prepared  iime*water ;  the  globules  were  now  exposecTtQ 
the.  solar  focus  from  the  lens  mentioned  vol.  v.  p.  369.  It  was  near 
noon,  and  the  sky  but  very  slightly  dimmed  by  vapour ;  although  thejr 
were  in  the  focus  for  nearly  half  an  hour,  they  did  not  melt,  disap* 
pear,  or  alter  their  form;  it  appeared  however,  on  examining  the  ga^ 
that  they  had  given  up  part  of  their  substance  to  the  oxygen,  for  car- 
bonic acid  was  formed  which  gave  a  decided  precipitate  with  lime-water» 
Indeed  when  we  consider  that  these  glpbules  had  been  formed  in  a 
heat  vastly  more  intense,  than  that  of  the  solar  focus,  we  qould  not 
r^^ason^ly  expect  to  melt  them  in  this  manner,  and  they  a^o  of  a  cha- 
r^ter  so  highly  vitreous,  that  they  must  necessarily  waste  away  veqr 
slowly,  even  when  assailed  by  oxygen  gas.  In  a  long  continued  expet 
riment,  it  is  presumable,  that  they  would  be  eventually  dissipated,  leavr 
ing  only  a  residuum  of  iron.  That  they  contain  iron  is  manifest,  from 
their  herns  attracted  by  the  magnet,  and  their  colour  is  evidently 
owing  to  this  metal.  Plumbago,  m  its  natural  state,  is  not  magnetiC|» 
but  it  readily  becomes  so  by  being  strongly  heated,  although  without 
fusion,  and  even  the  powder  obtained  from  a  black  lead  crucible  after 
enduring  a  strong  furnace  heat,  is  magnetic.  It  would  be  interesting 
to  know,  whether  the  limpid  globules  are  also  magnetic,  but  this  trial  X 
have  not  yet  made.  .         .. 

*' I  have  already  stated,  that  the  white  fume  mentioned  above» 
fgppears  when  points  of  charcoal  are  used.  I  have  found  that  thii 
inatter  collects  in  considerable  quantities  a  little  out  of  the  focus  of 
heat  around  the  zinc  pole,  and  occasionally  exhibits  the  appearance  of 
afrit  of  white  enamel,  or  looks  a  little  like  pumice  stone,  only,  it  haa 
the  whiteness  of  porcelain,  graduating  however  into  light  grey,  and 
other  shades,  as  it  recedes  from  the  intense  heat.  In  a  few  instances  {. 
obtained  upon  the  charcoal,  when  this  substance  terminated  both 
poles,  distinct,  limpid  spheres,  and  at  other  times  they  adhered  to  the 
frit  like  beads  on  a  string.  Had  we  not  been  encouraged  by  the 
remarkable  facts  already  stated,  it  would  appear  very  extravagant  tc^ 
ask  whether  this  white  frit  and  these  limpid  spheres  could  arise  froni 
Qarbon,  volatilized  in  a  white  state  even  from  charcoal  itself,  and  cqb;-. 
densed  in  a  form  analogous  to  the  diamond.  The  rigorous  and  obvious, 
experiments  necessary  to  determine  this  question,  it  is  not  now  practl- 
G^ibleforvine  to  make,  and  I  must  in  the  mean  time  admit  the  possibility 
t^t  alkaline  and  earthy  impurities  may  have  contributed  to  the  result* 

>*  in  one  instance  contiguous  to,  but  a  little  aside  from  the  charcoal 
points,  I  obtained  isolated  dark-coloured  globules  of  melted  charcoal* 
analogous  to  those  of  plumbago. 

"  The  opinion  which  I  formerly  stated. as  to  the  passage  of  a  cur- 
rent from  the  copper  to  the  zinc  pole  of  the  deflagrator,  is  in  my  view 
fUlly  confirmed.  Indeed,  with  the  protection  of  green  glasses,  my 
eye^  are  sufficiently  strong  to  enable  me  to  look  steadily  at  the  flame, 
during  the  whole  of  an  experiment,  and  I  can  distinctly  observe  mat- 
ter in  difierent  forms  passing  to  tlie  zinc  pole,.and  collecting,  the^e^just. 


Hi  WA  «tt  duilv  or  otber  •mall  bodiei  driven  along  by  n  common  wind  i 
.ibera  is  aUo  an.  obvious  tremor  produced  in  the  copper  pole^  when  the 
JDatcupi^iii  ifi  in  vigprouf  action,  and  we  can  perceive  an  evident  vihra* 
tipp  produced,  as  if  by  the  inipuke  of  an  elastic  fluid  striking  against 
(he  opposite  pole- 

f*  lfi  however^  the  opinion  which  you  formerly  suggested  to  ipe,  and 
imrhich  is  countenanced  by  many  facts,  that  the  poles  pf  the  deflagrator 
Hr^  reversed,  the  copper  being  positive  and  the  zinc  negative,  be  cor« 
VQdf  the  phfenomenat  as  it  regards  the  cpucse  of  the  cuprent,  will 
ACPOtdy  perfectly  well,  with  the  received  electrical  hypothesis.'* 

"^e  must  defer  the  succeeding  articles  until  our  next,  for  want  of 
room. 

y.  Cbfcfi&«  ^  !Pj|<<<Vr  Oxide  from  ^  Hogs  Coji^iiueBk  qf  that  Sui^ 

'  Xbe  foUowing  are  Mk  Lassatgae's  description  lind  analysis  of  a  eri« 
^idiis  extracted  frpm  the  bladder  of  a  dog,  which  he  found  in  the  col- 
loqtion  of  calculi  belonging  to  H,  Girard|  Director  of  |he  Boyal 
Veterinary  College  of  Alfort. 

It  weighed  about  38  grains  troy;  was  of  a  yellowisl^  ce1oiB-| 
aemi-transparent,  of  an  irregular  form,  glossy  (lisse)  on  the  surfec^^ 
and  roninsedly  crystallized  throughout  its  substance ;  specific  gravity^ 
1  *577.    It  consisted  of 

Cystic  oxide 97*5 

Phosphate  and  oxalate  of  lime 2'3 

The  oxalic  acid  could  not  be  obtained  in  an  uncombined  state,  but 
it|i  existence  was  inferred  from  the  property  possessed  by  the  residue 
pf  the  calculus  insoluble  in  pptassa,  of  being  partially  converted  intQ 
carbonate  of  lime  by  a  slight  calcination. 

M  La^isaigne  has  examined  the  combinations  of  eystic  oxide  with 
pptasfa^  and  ammonia,  and  with  the  muriatic,  nitrio,  sulphurlQ,  phos^ 
pboric,  and  oxalic  acids.  The  muriate,  which  is  crystallised  ip  acinii* 
far  radii,  consists  of  5*3  acid  and  94  V  oxide;  the  nitrate*  crystallised 
In  very  dander  needles,  of  3*1  acid  and  96*$|  cystic  oicide ;  the  suU 
phate,  a  viscid  uncrystallixable  deliquescent  substance,  of  IQ'4  acid 
and  89'Q  oxide,  but  M.  Lassaigne  suspects,  that  this  compound  haa 
f  etained  a  portioq  of  water ;  the  oxalate,  in  effloresqent  aciaular  €ry9« 
tals,  contains  22  oxalic  acid»  and  78  cystic  o^ide. 

By  means  of  ignitioq  with  peroxide  of  copper,  M,  Lassaigne  has 
^pertained  that  the  composition  of  cystic  oxide  is  as  follQW9 ; 

Carbon 362 

Nitrogen ,,•  84*6 

Oxygen • 17'0 

Hydrogen • 12*8 

JpO-0 
(Ann.  de  Cbim*  et  de  Phys.  torn,  xxlii.  p.  328.) 

VI,  In/taHimaihu  ^Gunpniwder  by  the  Heat  of  slackii^  Lime. 

To  determine  whether  the  beat  given  out  during  the  slacking  of  lime 
was  sulKcient  to  fia'  gunpowders  a  small  quantity  pf  it  waa  put  into  a 
glasa  tube  closed  at  one  end;  the  tube  was  then  placed  in  slack- 


ing  Ume  and  frequently  removed,  that  it  might  acquire  the 
exact  temperature  of  the  lime.  Some  roinuteit  elapsed  wrtnout  any 
other  effect  being  percetve*])  than  the  volatilization  of  some  of  thesuf- 
jphur  of  the  powder,  and  it  seemed  as  if  no  combustion  would  take 
place,  but  a  loud  explosion  soon  followed,  without,  however,  breaking 
the  tube. — (Ann.  de  Chliiu  et  de  t%ys.  toni.  xxiii.  p.  217.) 

VII.  Cleavage  of  Metallic  Titdhium* 

Mr.  W.  Phillips  has  ascertained  that  the  cubes  of  metallic  tltafriufti 
found  in  the  slag  of  the  ifon-works  at  Merthyr  Tydvil  (see  Ann^, 
N.  d.  V.  67,  and  vi.  222}^  yield  to  mechanical  division  paraitel  to  tl»e 
planes  of  the  cube* 

Vill.  PorfMiidn  bfa  Metieorddgical  SdciHy. 

We  rejoice  to  state  that  efforts  are  maicing  to  establish  a  uniform 
and  combined  system  of  meteorological  observation,  by  means  of  fbrm« 
ing  a  Society  for  the  purpose  i  the  scheme  has  been  highly  approved 
of  by  several  scientinc  gentlemen  attached  to  Meteorology  \  and  a 
meeting  will  be  held  oh  the  third  Wednesday  in  October^  al  the 
London  Coffee  House,  Ludgate-hiil,  at  eight  o'clock  in  the  Evening,  in 
.  Q^A&t  to  take  the  subject  into  coosiderationi 
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Articlb  XlV. 

Jtew  scientific  books. 

PREPARIffO  POR   POBLICATIOlf. 

Mr.  John  ShaWi  the  aiithor  of  the  Manual  of  Anatotny,  had  !tf  the 
|>re6s,  a  work  on  the  Distortions  and  Defoi'mities  to  which,  frofn 
various  Causes,  the  Hutnari  Bou^  is  subject. 

A  Concise  Description  of  the  English  Lakes,  and  the  Mottntaitii§r.in 
their  Vicinity,  with  Remarks  on  the  Mineralogy  and  Geology  of  the 
i)istrict,  by  Mr.  Jonathan  Otley. 

Mr.  Cottle,  of  Bristol,  will  shortly  publisfi  Observa't!od6  dti  the 
Oreston  Caves,  and  on  the  Animal  Remains  contained  in  theiti. 

JCTST  P6BLIfinB&. 

Meteorological  Essays  and  Observations ;  by  J.  F.  Daniell,  FRS. 

Description  and  Analysis  of  a  New  Sulphur  SpHng,  at  Harrogat4 ; 
by  W.  West.  From  the  Quarterly  Journal  of  S6ien6fe ;  with  Additions 
by  the  Authbr. 
'No.  19of  G.  B.  Sowerby*^  Genera  of  Recent  and  tm\\  Shel!4; 
containing  the  following  genera :— 'Sigftretusj  including  Cryptostbnia 
of  Biainville ;  Stomatia,  united  to  Stomatella  \  Pil^olUs,  it  new  fossil 
Univalve,  related  to  Nerita ;  Ebuf na,  as  distinguished  frorh  Butcihutn 
gpiratum  and  its  congeners,  which  are  Usually  united  with  it  \  Haneli^; 
arid  Pholadomya,  4^  new  Genus  of  Bivalf  e  Shelbi  bf  which  i  sitigle 
recent  Species  has  been  lately  fbund,  but  df  wbieltin^y  fi^f  Scolds 
have  been  hitherto  described  iA  Cftrdit^/  JLtttrarit^^  &q. 


Article  XV, 
NEW  PATENTS. 


W.  Wig8tQ9>  of  Derby,  eugineetf  for  certain  improvement  on 
steam-engines. — Aug.  11. 

H.  C.  Jennings,  Esq.  of  Devonshire-street,  Marylebone,  Middlesex, 
for  an  instrument  or  machine  for  preventing  the  improper  escape  of 
gas,  and  the  danger  and  nuisance  consequent  thereon. — Aug.  l^. 

R.  Rogers,  of  New  Hampshire,  in  the  United  States  of  America,  but 
now  of  Liverpool,  Lancashire,  master«mariner  and  ship-owner,  for  his 
improved  lanyard  for  the  shrouds  and  other  rigging  or  ships  and  other 
vessels,  and  an  apparatus  for  setting  up  the  same. — Aug.  18.     - 

J.  Malam,  of  Wakefield,  Yorkshire,  engineer,  for  his  mode  of  apply- 
ing certain  materials  hitherto  unused  for  that  purpose,  to  the  construct- 
ing of  retorts  and  improvements  in  other  parts  of  gas  apparatus.— 
—Aug.  18. 

T.  Leach»  of  Friday-street,  London,  merchant,  but  now  residing  at 
Litchfield,  Staffordshire,  for  his  improvements  in  certain  parts  of  the 
machinery  for  roving,  spinning,  and  doubling  wool,  cotton,  silk,  flax, 
and  all  other  fibrous  substances. — Aug.  18. 

R.  Higgins,  of  Norwich,  shawl-manufacturer,  for  his  improved 
method  of  consuming  or  destroying  smoke.-^Aug.  18. 

G.  Diggles,  of  College-street,  Westminster,  for  his  improved  bit 
for  riding  horses,  and  in  single  and  double  harness. — Aug.  ]  9* 

E.  Elwell,  of  Wednesbury  Forge,  Staffordshire,  spade  and  edge  tool 
maker,  for  certain  improvements  in  the  manufacture  of  spades  and 
shovels.— -Aug.  20. 

M.  A.  Robmson,  of  Red  Lion -street,  Middlesex,  grocer,  for  certain 
improvements  in  the  mode  of  preparing  the  vegetable  matter  com- 
monly called  pearl  barley,  and  grits  -or  groats  made  from  the  corns  of 
barley  and  oats,  by  which  material  when  so  prepared,  a  superior  mucin 
.  laginous  beverage  may  be  produced  in  a  few  mmutes. — Aug.  20.    ^s/ 

J.  Goode,  of  Tottenham,  Middlesex,  engineer,  for  certain  improve- 
ments in  machinery,  tools,  or  apparatus,  for  boring  the  earth  for  the 
purpose  of  obtaining  and  raising  water.— Aug.  20. 

B.  Rotch,  Esq.  of  Furnival's  Inn,  London,  for  his  improved  lid  for  the 
upper  masts  of  ships  and  otlier  vessels. — Aug.  21.    > 

J.  Surrey,  of  Battersea,  Surrey,  miller,  for  his  method  of  applying 
heat  for  producing  steam  and  for  various  other  purposes,  :whereby  the 
.  expense  of  fuel  will  be  lessened. — Sept.  4*. 

W.  Woodman,  of  York  Barracks,  veterinary  surgeon  of  the  2d  Dra- 
goon Guards,  for  Ins  improved  horse's  shoe,  which  he  denominates 
Uie  beveled  heeled  expanding  shoe.— Sept.  1 1 . 

B.  Donkin,  of  Great  Surrey-street,  Surrey,  engineer,  for  his  disco- 
very or  invention  on  the  means  or  process  of  destroying  or  removing 
the  fibres  from  the  thread,  whether  of  flax,  cotton,  silk,  or  any  other 
^rfius  substance  composing  the  fabrics  usually  termed  lace  net,  or  any 
40iherilenomlnation  of  fabric,  where  holes  or  interstices  are  formed  by 
auch  thread  in  any  of  the  aforesaid  fisibricsv— Sept.  11. 
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Article  XVI. 
METEOROLOGICAL  TABLE. 


Barometer. 

Thermometer. 

I)aDlen*8  k]^. 
fit  noon. 

189S. 

Wind. 

Max. 

Min. 

Max. 

Min. 

Evap. 

Rain. 

8tli  Men. 

•  .    •  / 

Aug.  1 

s    w 

30*18 

30*10 

68 

55 

^^ 

■M 

• 

2 

s    w 

30' 10 

29*97 

73 

6l 

—» 

■• 

3 
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^9'97 
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68 

54 

«» 

38 

r 

4 

w 

29  90 

29-78 

72 

52 

•« 

_ 

5 

N     W 

29-90 

29  90 

68 

52 

— 

.1. 

6 

N     W 

'29'9^ 

Q9'i<9 

69 

44 

— . 

mm^ 

7 

w 

Q9'9'^ 

29-92 

67 

52 

#*— 

08 

. 

8 

w 

3001 

29-90 

72 

47 

_- 

04 

'. 

9 

N     W 

30  23 

3001 

65 

45 

•94 

02 

10 

s    w 

30-22 

30*13 

67 

59 

10 

11 

N     W 

30*13 

30^02 

75 

60 

.ft. 

*.>■ 

12 

s    w 

3002 

29'8I 

78 

^5 

'  — . 

13 

N    W 

2981 

29-72 

82 

57 

—.  - 

... 

14 

w 

29-92 

29  72 

65 

48 

... 

.... 

15 

w 

2992 

29-70 

68 

46 
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•». 

*■* 

16 
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29*92 

69 

46 

*84 

15 

J7 

w 

2999 

29*97 

67 

47 

..« 

m^ 

■. 

18 

S        E 

29-99 

29-93 

66 

61 

... 

.... 

19 
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^9-97 

29-93 

68 

52 

-r-« 

05 

20 

8      W 

W'97 

99'9^ 

72 

47 

—. 
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21 
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2996' 
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69 

50 
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19 

22 

W 

29-92 

2980 

69 

49 

— - 

10 
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23 

w 

2997 

29-80 

69 

69 

.— 

02 

; 

24 

s 

29-97 

2990 

71 

56 

... 

11 

25 

N     W 

30-07 

2997 

82 

55 

m^ 

iC 

N       E 

30*20 

30-07 

68 

57 

.., 

55 

» 

27 

N 

30-27 

30-20 

77 

56 

.... 

. 

28 

W 

30-27 

3012 

76 

52 

-85 

29 

s    w 

30-17 

30-12 

76 

55 

m^ 

' 

30 

N     W 

30-30 

30-17 

72 

46 

.^ 

30 

31 

N     W 

30-32 
30*32 

30-30 
29-72 

76 

46 



2*09 

82 

44 

2*63 

The  observations  in  each  line  of  the  table  apply  to  a  period  of  twentjr*ibiir  hoam, 
beginning  at  9  A.  M.  on  the  di^  indicated  in  the  firat  column.  *A  daoh  denotet  thftt 
the  result  is  included  m  thf  ^ea^t  foUowing  obaenratian. 


ItBitftiifti. 


Ex^ih  Jlf(mf&.— .1.  Oreteaat  9.  doady.  3.  Rainy.  4.  Fine.  5.  Showery* 
%,  rindS  mihe  ill6«rfet«;  7.  SAowery.  8.  Showery^  fittd.  9.  UShow^.  10.  lUliiy. 
ii.  dolidy.  12.  Fine.  IS.  Fine.  14,  ll  aoudy»  16.  sWery.  17^  18.  Cloudy. 
.10.  Showery.  SO.  Fine:  a  siigjxt  shower  at  noon.  21,  Clondy.  22.  Rainy* 
23.  Cbudy.  ^.  Riuny  morning.  25;  Fine.  26.  Rainy :  some  distant  thiindeir  lit 
half-past  nine,  a<  m.  i  heavy  riin*  S7,  28^  29.  Ffttl^  SO.  Fine  morning :  afternoon 
tainy.  .SI.  Fbe. 


R:ksi^Ts; 


I 


Winds:    k>iiKiS,  1|  S%  1|  6,I|SW)0S  W,9;  NW,0. 

Baxometeri  Meaiihdght 

Fd^iheffidnth .••.;.. .k...;..,* 2#*09d  indiee. 

For  ihe  lunar  t>eriod«  ending  the  29di k...  29*983 

FOr  ISdftys,  todiu^  th^  8di  (moon  n<ffth) .  • 29^^ 

]^or  15  days,  toding  the  23d  (moon  ioitth) 29*944 


■    I 


Theimomettt:  jifeanhe^t 

For  ihe  month.. •i...VfM.«.» .••«••••>.•  6l'69S«» 

FortheltOiarperbd. .....•••••••••^...J....  61«8I6 

{"orSl  d^ys,  the  suninLeo 60*532 

Efaporation. « ,,, ..., 2'*6S  in. 

Rain * 2^ 


Laharatory,  Stratford^  KintA  U<^ih^  i»,  t«2if,  ft.  kOWAI*; 


,-.  ./. 


A 


•     n.      ' 
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Article  I. 

* 

On  some  Anomalous  Appearances  occurring  in  the  Thermoelectric 
Series.  By  the  Rev.  J.  Cummingy  MA.  Professor  of  Chemis- 
try inlihe  university  of  Cambridge. 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

MY  DEAR  SIR,  Cambtidge^  Oei.  IS^  1889. 

In  forming  the  thermoelectric  ssries^  which  you  did  me  the 
favour  to  insert  in  your  journal,  the  metallic  wires  were  con* 
nected  at  one  extremity,  and  then  immersed  in  boiling  mercury. 
On  varying  this  experiment,  I  find  some  anomalous  appearances 
which  seem  deserving  of  notice. 

If  one  of  the  wires  be  iron,  and  they  be  heated  by  a  spirit 
lamp,  the  deviation,  in  some  cases,  gradually  attains  a  maximum, 
then  returns  through  zero,  and  at  a  red  heat  assumes^n  opposite 
direction;  resembling  in  this  respect  the  deviations  made  by 
the  alloy  of  antimony  and  bismuth  mentioned  in  my  first  com- 
munication to  you  on  this  subject.  These  efiectsi  the  detail  of 
which  I  have  subjoined,  took  place  when  iron  was  connected 
with  silver,  copper,  gold,  zinc,  and  brass,  but  not  with  platina 
or  lead,  and  I  nave  not  observed  it  in  other  cases  where  neither 
of  the  wires  was  of  iron. 


Deriatuuifu 


Iron  with  silver 

CO 


w. 


rass 
zinc  . 


New  Series,  vol.  ▼!• 


10° 
13 

7. 
17 

7 
Positive 


8^  at  red  heat 
7    ditto 
4    ditto 
3    ditto 
3    meltine  zinc 
Negative 
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If  the  experiment  be  made  by  dipping  wires,  not  previoufily 
connected,  m  boiling  mercury,  tne  deviation  in  the  first  instance 
depends,  in  some  cases,  upon  the  order  in  which  they  are 
immersed.  I  have  obserfee  tliis  appearance  more  especially 
when  one  of  the  wires  is  copper,  zinc,  or  brass.  The  results 
were : 

rCopp^  last;  negative,  then  slightly 
Copper  with  gold <      positive. 

L Gold  last;  positive^ 

t  Oliver  last ;  positive,  then  negative* 

{Copper last;  negative. 
Zinc  last ;  positive,  then  negative, 
r Copper  last;  negative  slightly,  then 


-  brass  a^ii      positive. 

L Brass  last;  positive. 

r  Copper  last;  negative. 
-.— plumbago. <  Plumbago  last;  positive,  then  nega- 

L     tive. 

Copper  with  platina  or  tin  was  positive,  with  iron  negative  in 

both  eases; 

„.        ..i^    -Y     '  f  Zine  liist ;  negative j  thed  pdsitive. 

Zinc  with  Siher |  gj,^^^  ^J^ . .  ^^^^^^^        V 

?2iiiclast;  hegaitive. 
■   '•  'V    '?   iron  i  < » I  •  •  •  <  Iron  last ;  positive  slightly^  tfien  ne- 

t    .  gative. 

r  Zinc  fast;  negative* 
pittmbagot  »*<  Plumbago    last;    positive    Btrongl/i     . 

\     then  negative. 
«i  /Zinc  last;  negativft>  then  positive* 

' Sol^ \  Gold  last ;  positive* 

Zinc    last;   negative  sligfatlyj    thed 
brass*  *  # « i . .  ^      positive* 


I*  *iii.«\ 
l 


Brass  last;  positive. 
tvAt  ti^ith  pl&tiii^  6r  tih  Wad  pbi&itive  ih  both  6dses. 

rBrassiaitt;  negative. 
Brdsft  with  gold  •  ^  •  •  &  %  <  Geld  last ;  positive  siigfatly^  Aen  Hi* 

i.     gative. 

r  Brass  last ;  hegatiVb. 
>  ■  ■'-  silver  %  I  *  h .  J  Silver  last ;   positive  slightly,    th^^n 

^     negative. 

c  Brasa  last ; .  negative  very   etigMy^ 


•         w 


*^  tin*  * k  •  • « •  .^      then  positive, 

(.Tin last;  positive*  

ISinc  was  postdve  with  pUti&a,  And  nbgitliVe  ^ith  iron^  in  bolh 
cases. 
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^!tt  is  obvious  that  the  abovementioned  thennoelectric  pecu« 
liarity  of  iron  will  affect  its  place  in  the  series,  which  at  a  red 
heat  win  be  at  least  above  brass,  though  at  low  temperatures  it 
is  decidedly  Wow  plumbago.     ^   ^  .  ^ 

In  regard  to  the  series  itself,  it  is  not,  perhaps,  very  material, 

SvpYided  the  order  be  correct,  whether  we  consider  bismutb  as 
le  most  positive,  and  antimony  as  the  most  negative  metal,  or 
the  contrary  ;  but  analoey  with  the  galvanic  series  seems  to 
make  the  last  the  preferable  arrangement.  In  this  case,  which 
I  have,  now  adopted,  antimony,  heat,  aiid  bismuth^  form  a  citisuit 
simitar  to  6ilver>  acid>  atid  zinc ;  the  silver  and  antimony  being 
the  po^itivei  imd  zino  i^d,  bismuth  the  negalave  pole^*  The 
oojrrespoDdiog  thermoelectric  and  galvanic  series  will,  there* 
tote,  be : 

baltaklie  N^^e. 


-  ■'  1 


Galena,    . 

Bismuth, 

Mercury,  1 

Ifickel,    / 

Plattna, 

PdtadtHfii, 

Cobalt,         1 

Manganese,  j 

Till, 

lifead, 

terasB, 

Rhodium, 

Gold, 

Copper^ 

Ore  of  iridium  and 
osinium. 

Silver^ 

Zinc, 

Charcoal,  \ 

Plumbago,  J 
'    Iron, 

Arsenic, 
,,  i^ntimony^ 


Zinc, 

bismuth. 

Iron, 

Tin, 

Lead, 

Copper, 

Antimony, 

Silver, 

Gold, 

Platina, 

Charcoal. 


} 


Positi 


ive. 


Positive. 


niii'thi)!  theftnod^tric  seriee,  I  hate  corrected  hn  error  as  to 
€tie  place  of  silver,  arising  from  the  #ire  formerly  used,  and 
wU^  bad  b^ti  |»uf  cha^^d  ctSpur^  sitVef,  being,  an  1  have  since 
found,  alloyed  with  copper,  llie  other  changed  «ire  utiimportant,~ 
exee|;tiQg  the  tneertion  bf  gilena,  Which  in  whatever  way  I  have 
tl^^ji^jit,  appeam  more  strongly  negative  even  tha^  bismuth. 
'  ■  Believe  me,  my  dear  Sir,  most  truly  yours, 

J,  Gumming, 
t2 
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Remarks  on  the  Identity  of  certain  general  Laws  which  hdve^be^ 
lately  observed  to  regulate  the  natural  Distribution  of  Insects 
and  Fungi.    By  WT  8.  Macleay,  Esq.  MA.  FL&* 

The  naturalists  of  the  present  day  have  in  one  lespecft;  ^ 
peculiar  claim  to  die  appellation  of  disciples  of  linnsBus ;  •iciaS'- 
much  as  they  direct  their  chief  attention  to  what  this  great 
master  declared  to  hie  the  end  of  all  his  immortal  labours  in 
botany.  His  admirable  masdm^  that  the  natural  system  is.tjhe 
^^  ultimas  botanices^nis/'  is  now  not  only  universalljr  admitted^ 
but  on  all  sides  acted  upon.  The  natural  system  is  in  fact  not 
only  made  the  remote  consequence,  but  the  immediate  aim^  of 
every  modem  observation  in  natural  history ;  the  rule  now  being, 
to  commence  with  supposing  nothing  known  but  what  has 
actually  been  observed,  and  by  comparing  the  affinities  tfaius 
collected,  to  search  after  that  knowledge  of  natural  groups 
which  in  the  old  methods  we  started  with  supposing  to  be^  already 
acquired.  They  who  formerly  confined  themselves  to  artificial 
systems,  and  neglected  the  above  important  maxim  of  IdJom^^, 
have  at  least  thereby  lost  much  gratification,  since,  if  there  be 
nothing  within  the  whole  range  of  human  science  more  worthy 
of  proK)und  meditation  than  the  plan  by  which  the  Deity  rege- 
lated the  creation ;  so  most  assuredly  no  study  is  more  Qsjculati^d 
to-  administer  pure  and  unmixed  delight.  Thus,  for  example,  the 
satisfaction  of  the  mere  sazer  at  a  collection  of  animals  mp^t 
evidently  be  inferior  to  Siat  experienced  by  the  comparative' 
anatomist,  who  understands  their  respective  structures.  And 
again,  the  anatomist  himself,  on  viewing  a  museum^  can  soarcj^y 
be  so  much  gratified  by  the  sight,  as  that  naturalist  wbq,  pot 
content  with  a  bare  and  in  some  degree  insulated  knowled^^  of 

Particular  organizations,  endeavours  to  comprehend  hqw  uiese 
armonize  with  the  rest  of  the  creation.  It  is  in  this  last  mode 
alone,  if  I  may  so  express  myself,  that  the  human  mind  c^n 
take,  as  far  as  its  imperfect  nature  will  permit,  a  view  of  t)ie 
universe  as  it  was  originally  designed.  Nor  ought  any  peraon 
to  be  deterred  from  commencing  so  delightful  a  pursuit,  eitlier 
by  the  supposed  difficulty  of  the  investigation,  or  by  the  extent 
of  prepcuutory  information  which  it  necessarily  requires ;  for 
truly  has  it  been  said,  that  he  who  questioos  his  abilities  ..to 
anipnge  the  dissimilar  parts  of  an  extensive  plan,  or  feara  to.ie 
lost  in  a  complicated  system,  may  yet  hope  to  adjust  a  few  pages 
without  perplexity.  .  ,.  ,   ,,..,\ 

Having  such  ideas  both  of  the  dignity  of  natural  history  and 
of  the  .importance  and  feasibility  of  a  more  extended  research 

.  -        >. 
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into  the  natural  system  than  has  yet  been  made,  we  can  scarcely 

fail  to  be  interested  by  a,  late  work,* ,  of  which  the  perusal  has 

induced  me  to  address  this  learned  body.    Altbougn  this  work 

is  confined  to  a  department  of  botany  not  very  generally  studied, 

-ltd  "ktrthbr  has  evidently  not  been  satisfied  with  the  specific  diB- 

dri^ifaation  of  the  imperfectly  organized  subjects  of  his  research, 

but  has  earnestly  sought  to  discover  the  relations  which  they 

bear  to   each  other.     Keeping  this   object  steadily  in  view, 

W.  Fries  has  been  able  to  give  so  connected  and  symmetrical 

ah  outline  of  what  he  considers  to  be  the  natural  distribution  of 

'¥ungiy  as,  at  least,  in  my  opinion,  to  merit  the  careful  attention 

bf  zoologists  as  well  as  botanists.     It  will  readily  be  imagined 

fhat,  in  saying  this  much,  I  do  not,  in  the  presence  of  so  many 

mofd  able  judges;  presume  to  advance  any  positive  opinion  on  * 

his  merits  as  an  ooserver.    I  confine  myself  entirely  to  that 

.  'ttieory  or  reasoning  founded  by   M.  Fries  upon  the   general 

resiilt  of  observations,  which  it  would  be  impossible  to  suppose 

Altogether  incorrect,  even  if  his  reputation  as  a  cryptogamist 

'were  less  than  it  really  is.    On  this  head>  however,  J  have  to 

^inai^k^  that  our  author,    although  Hindoubtedly  an  original 

observer,  is  neither  the  first  who  has  advanced  this  theory,  nor 

'  Ho  Fun^  compose  the  only  part  of  organized  matter  in  which 

%is  sort  of  arrangement  has  been  conceived  to  exist.    So  that 

even  with  respect  to  his  theory  I  may  be  a  partial  judge,  aiod    - 

'iridy 'probably  be  more  inclined  to  admit  the  validity  of  his  con- 

'ckrsidns,  than  will  b^  deemed  prudent  by  others  who  are  altoge- 

' 'tfier  unprejudiced. 

''*M:  Fries  justly  remarks,  that  the  notion  of  the  celebrated 

'iBbnnet,  as  to  the  existence  of  a  simple  series  or  chain  of  natural 

'  iffltiities,  has  been  long  exploded*    The  truth  however  is,  that 

^ait  law  of  continuity, has  been  quite  misunderstood  both  by 

':'  !Bd'nriet,  and  his  opponents,  so  far  as  organized  matter  is  con- 

'  berned :  for  Bonnet  fancied  that,  if  affinities  were  continuous, 

the  series  toust  therefore  be  simple :  and  some  modem  natural- 

'isti3  finding  by  experience  the  series  not  to  be  simple,  therefore 

'  supposed  that  affinities  could  not  be  continuous,  but  that  nature 

-  ^^eseht^'to  the  view  a  mass  of  unconnected  groups,'  in  which  it 

ii^ould  be  a  waste  of  time  and  a  loss  of  labour  to  search  for  any 

^^'^eneral  plan.    It  does  i^t  however  appear  that  either  of  these 

'  TOfeVertcesthas  been  vei*y  philosophically  drawn;  for  ther6  is  a 

•  certain  rule  in  natural  history  which  originates  solely  in  objijer- 

*  4atron>  and  which,  if  properly  followed  up,  will  infallibly  induce 
'  hidtd  ^rant  to  Bonnet  the  truth  of  hi$3  proposition,  that  affinities 

'  iare' continuous,  and  yet  to  agree  with  his  opponents,  that. the 

''aeries  of  natural  beings  is  not   simple*      This  rule  is,  that 

Relations  of  Analogy  must  be  carefully  distinguished Jrom  Mela- 

n,      *  Sjf$tema  MycoUgicwn  sigtens  Fungorum  Ordines,  Genera,  Swedes,  &c.  quos  ad 
l^omiam  Methodi  Naturalis  determinavit,  disposuit  atque  descxipsit  Bfias  Tries^  Stc,     - 
vol.  u    OryphiswaIdi»,  1821. 
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tioifsqf  ^nii^f :  for,  ^k  qur  jiuthor  M,  Fri^»  tr»4y  »^yPi  ♦^  Q^f 
fnagU  in  $uperficie  acqvieverunt  natural  scrutatgre^f  ^  W4gf9 
mialoga  cum  affinibus  cpmrnutirt^ntJ 

Tb3  ide^s  of  affinity  «nd  analogy  are  so  di^tin/^t  fropa  eaob 
other  ia  the  mind  of  every  person  acaqaintad  with  tjiQ  pijit 
principle&f  of  logjci  that  even  while  this  aistinction  waa  np(  jL^id 
down  as  an  axiom  in  natural  history,  ej^perienced  n^ttur^istf 
perceived  that  every  correspondence  of  character  did  not  uece^^ 
parity  constitute  an  ^^nity.  Thus  the  celebrated  PaUas»  ip.  his 
J^lenchu^  Zoophytorum^  has  well  observed  that  Bonnet,  in  P?d^ 
to  cQmplete  bis  \i^e2^x  scale  of  nature,  wa^  obliged  to  ftbaiidofi 
the  true  vinculum  of  ^ffipitv>  and  to  resort  to  such  superfipi?!  Qr 
(analogous  char^iciers  as  tnose  which  connect  Vespertilit)  9p4 
JixQcatps  with  birds.  But  the  nature  of  tb^  diQTerence  whic^ 
ipxists  in  natural  history  between  affinity  fuid  ani^ogy,  was  t 
believe  first  discovered  in  studying  I^amellicorn  Ini^ects ;  an4  in 
tbeye^r  1819,  when  I  published  th^t  discoveryi  th@  fifth  pfi|rt 
of  an  aP^te  pbilpsppbical  work,  entitled  ]Bpta)iic^  AphQrisi|i8,f 
appeared  in  Sweden,  wherein  th^  distinguished  crYptQga|:¥ii|t 
jM[.  Agardh  proves  by  the  following  words,  that  he  likewise  had 
a  slight  glimpse  of  the  ss^me  triith :  ^^  Analogia  quaedam  et  simi<- 
)itu(k>  in  diversis  seriebus  vegetabilium  interdum  cernatur,  qu^^ 

Srogressa  esset  n^tura  ad  perfectipnein  per  eosdem  gradttf  9^ 
ivers^  vi^.f" 

The  next  work  in  which  the  distinctioi)  appeared  w^s  th^ 
Jidemoires  fiu  Museum  d^Histoire  Naturelle ;  in  a  part  of  whi^h, 
published  in  the  autumn  of  1821,  a  paper,  was  insert^  by 
M.  Decandolle  on  the  li^atural  fi^mily  of  Crucifere.  Here  this 
botanist  states,  that  he  finds  it  possible  to  express  in  a  tablf^  Ml 
the  affinities  existing  in  this  family  of  plants  by  what  he  tfirms  f, 
douUe  erUree ;  in  other  words>  h^  supposes  that  there  ar^  ttan^ 
yersal  affinities  as  well  as  direct  oneS| — a  notion  of  the  readily 
however  which  appears  to  be  much  more  confused  thc^n  th^ 
previously  entertained  by  M.  Agardh,  iMoid  explained  as  aboye  m 
his  Botanical  Aphorisms. 

■ 

•  Jphwimi  BoianicL  qups  yenid.  Arnpljn.  Ord.  Phili».  lomd.  Vim^e  CaxQ|4  A^ 
Agardh,  &<.  pro  Gtadu  rhilotophioo,  p.  p.  N,  Kuhlgfen,  &c.  p.  ▼.  liuiidc,  1819. 

•f  In  ike  same  little  tract  M.  Agaidn  makes  two'other  obferratioiw,  wlndi  caiDdAB 
frith  wha^  I  hare  notii^  id  the  AwmaHopgdom*  Tbefiiat  Is  at  fbUova  t  ^f  In^ iiif 
feriores  formas  superiores  sape  efiloresciuit,  sed  mdea  et  vduti  experimenta :  yic  aatid- 
pationes  formsB  perfectioris  in  plantis  inferioribuf  non  raro  obveniant;  ut  etiam  in 
plantis  fttperioribus  regressiu  ad  formam  imperfectiorem."  Now  in  the  Hora  ^lUo^ 
motogie^^  p.  S23, 1  have  attempted  to  show  that  Nature,  in  the  imp^ecd^  cposcmeiad 
^crila,  Aetdxeti  out  in  a  manner  the  fire  principal  forms  of  die  animal  kmgdom.  9p 
also  the  direct  return  of  Annulose  Fermes  to  Jetita  is  rroeatedly'  asserted  h?  iSie  st^e 
work :  tills  however  seems  to  depend  more  properly  on  M.  AgarcQi^s  other  obsenra^on, 
viz.  ^*  Pnplex  est  Itaque  affinitas  plantarum,  ant'ea,  que  oritur  e  traasith  ab  nniL  fenhlL 
norma)i  ad  altetam,  aat  ea,  qusp  ver^atur  imprimis  in  antiGipatiofie  fstmm  sapeHofU  Sf^t 
regressu  in  formam  inferiorem.  Illam  affinitatein  ^ratutfiw'appdlamus,  hand  trnfunltm^ 
tionit,'*  This  affinity  of  tramuUation  \s  evidently  nofhijig  else  tiuBi  the  dispositloa  ob- 
•erval^  in  opposite  points  of  the  same  series  or  tratmtut  of  affinity  tp  meet  each  ^^ 
and  of  which*  1  have  given  various  examples  ia  the  Hvrm  pntgrnohg^^i  p*  3  j9. 


N 
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tin  the  fltm^  yesf  0831)  iikewiae  ai^petfed  fhe  q^QvemMi- 
tJi^PMld  worjc  j^f  lil.  Fms  oa  ^t<»i(gi,  ivl^ipti  is  f  s»»lioit  o/a  tM  #u!i^ 
VMAp  %x^  wbei^io  t))e  iiery  wmm  ^xpi^sions  of  affioi^v  fi^  $«a-? 
l»gy  «^  iis^d  to  desigoftte  tiiese  duKerent  jrektioQ^,  wnieb  I  bad 
a{^Ued  t#  tbexa  (;wo  yeajrs  befpm  in  treating  dT  (•ameUiieom 

Tb/9  theoretical  differencfi  bftireen  aSlnityand  analogy  mi^ 
b^  tHiia  ei[plained  :t  Supfiose  the  existejai^  of  two  pamllei  seriei» 
9f  aiiip»Als>  the  fBorreapondiDg  points  of  wbidi  agre^  in  some  f>J» 
or  two  remarkable  particulars  of  structure.  Suppose  ali^p,  that 
the  gieneral  eonfiormatioo  of  the  animals  in  each  series  passes  so 
gifdiia^y  from  one  species  to  |be  other,  as  to  r/^der  ^ny  ipter:? 
mptii^n  pf  tbie  transition  almost  imperceptiUe.  We  shsyil  thua 
^fliye  tyro  very  different  relations,  which  must  ha^e  |[^qnired  an 
infinite  degree  of  desig^  before  they  could  have  been  ingds 
exactly  to  harmonize  with  each  other.  Wben,  therefore,  tV0 
9ii4b  parallel  series  can  be  shown  in  nMiire  to  b^ye  eaojh  their 
gpn^rgl  cbtn^e  of  form  gradual,  or,  in  other  words,  their  rela-* 
tions  of  Affinity  uninterrupted  by  any  thing  known ;  when  monet* 
Qver  the  corresponding  poiMs  in  these  two  series  agfee  in  som* 
one  or  two  remarkable  circumstances,  there  is  every  probfdbility 
of  onr  arrangement  being  correct*  It  is  quite  inponce|if>%ble  $hai; 
tbd  i^tonoslt  hu^an  ingenuity  could  make  these  two  kinds  of 
n^ation  to  tally  with  each  omer,  had  they  not  been  so  designed 
al.  tb^  preftion.  A  relation  of  analogy  consists  in  a  corr^sp^n?- 
denpe  between  certain  parts  of  the  organieation  of  two  aninuUa 
wbieb  dijB^r  in  their  general  structure.  In  short,  the  test  of  su^^ 
a  relation  is  bariely  an  evident  similarity  in  son^e  reiUAlkabb 
points  of  fprmationy  which  ait  first  sight  giire  a  eharac^r  to  the 
anhnals  and  disting|iish  th^n^  Arom  omers  connepted  i^itii  dieo^ 
bjf  dimity ;  whereM^  the  test  of  a  relation  of  affinity  is  its  form-r 
ing  part  of  a  transition  continued  from  one  structiire  to  anotb^f 
by  neaiiy  pqi^al  intervals.'  As  a  relation  of  analosy  mus^  always 
4epend  on  some  marked  property  orpeculiarity  of  structure,  a^^d 
8#  that  pf  affinity,  which  connects  two  groups,  becomes  weiikef 
and  less  visible  as  tbeae  groups  are  more  generiU,  it  is  not  in  thfi 
lee^t  surprising,  that  what  is  only  an  analogical  correspondence 
in  ope  or  two  important  particuWs,  should  often  bWe  bd^ 
qMtlNlken  for  a  general  affinity. 

J/i,  Fries  dra^s  Ibe  distinction  betwew  them  precisely  in  thp 

9   I  Ave  TOY  g«nii Mntftn<»«i  wifh  th<>«p  auoaraA  arnAa.  Mk   wall  aS  """g^   ill/QinB&tMn  CSOi 

points  of  which  I  abould  otherwiae  haye  been  tota^v  wnpr^pt,  Xp  the  fnenclsojip  of  w 
eonsunonoate  fcotamst,  in  whose  possessioii  the  Banksaan  Libraxy  has  been  so  worlimy 
deposited.  The  second  nart  of  the  Hor^  Entoifiologicai  was  pablished  in  Ajpjil,  1 82  U 
Ob  ^  ^4lh  0^  the'li^towins  ^10194^  1  first  ww  »  fopy  «/  IM^.  pccandfliU^s  paper, 
whifb  was  uot  pwbliAed  tiil  soma  wed^  after ;  and  ^  m  course  of  1^  winter  I  Sist 
aai«r  A^urdft  paper  and  th«  w«rk  of  M.  Fiies  on  Funsi.  U  ^,  Fries  bom»wed  &Qn 
hia  iiiJMter  AgaiA  the  idea  of  distinguisbkig  a^ity  and  acak^',  Vhu^  »  W)t  ium^ 
i$kUj  wa  nmst  at  least  allow  him  the  inerit  of  hayiog  gjreatty  la^^y^  tnb  pact  of  ^ 


8aip0  way^  and,  making  attowance  for  tke  ^eftnceof'ihe^ih»f 
jectB  he  wasinve9tigat]ingy  almost  in  the  same  words  t  '^  Nalani 
tfetmen,  ubique  varia,  semper  tamen  eadeio,  hoe  eel,  eandbns 
ideani  exponere  tendit,  ijgiotatis  modo,  qua^  ex  ultericiri  mtioaef 
necessario  pendant;  eadem  sequitur  principia^  ita  mode  utinfe^ 
riora  (v.  g.  exterior  forma,  qusB  in  infimis  adhuc  vaga)  Bupeoms* 
bus  cedant.  Errant  igitur  qcd  diatinctiones  aiunmaa  e  fenii& 
cixteriori  tantum  ducunt;  quis  ex  hac  regiuimaiiimaleetvegetaii^. 
bile  definire  potuit?  Evidentissim^  hoc  demonatrant  licMiiea 
et  Fungi.  Becqntiores  hor|;im  difierentiam  in  charaeteribue  e^*i 
ternis  tantom  ponentes  cum  Fungis  jungere  volueruntXepranaff 
Opegraphas,  Calicia,  Verrucarias,  S^c.  quod  nullomodo  probate: 
possum.  .  Altius  illorum  differentia  deduoenda«  Sedcumoar/ 
tura  eadenl  \ik  inter  Lichenes  ^t  Fungos  ubique  progredit«ir»' 
singulum  genus  Lichenum  Fungis  correspondet*  At  heec  inda. 
oj^ma  non  dicimus ;  sedanalaga^ 

^^  A^nia  igitur  sunt  qusB  in  eadem  serie  sequuntur  et  iniseins^ 
yicem  transire  videntur,    Heec  in  ulterioribus  congruunt  eed  iax 
citerioribus  rationibus.  different.    Anaioga  autem  dicimua  qu» 
19  diyersis  seriebus  locis  parallelis*  posita  sunt  et  sibi  invioei»: 
correspondent.    Ultima  cosmica  momenta  differunt,  sed^  cite»1 
riora  congruunt,  quae  in  habitu  externo  et  characteribus  «oci^« 
dentalibus  mutanais  maxime  valent.    UUcumque  in  Historia* 
natoralioculos  convertimus,  singulum  organismum  mukiplma^ 
hiyus  offerunt  exempla.    Systema  mycologicum -infra  expltea^t 
tuin  fais^omnino  nititur*     Cuivdria  et  Peziza^  JBiatora  et  Brno*-'- 
myces  affines  sunt;  sed  Clavana  et  BaomycesyPeziza^et^Biatariif 
apalogsB,  6,  5.' jp^  in  infinitum.  •«  w 

'^  Comparatio  lannseana  affinitatis  plantarumcummapp&  geo^ 
^phic&'haud.ignobilis  visa  fuit;  ignoscatur  igitur  mihi  hand 
ita  extendenti,  ut  affinitas  in  hac  indicet  longitiMiinem  et  anak)^! 
gia  latitudinem,  •  .    > 

V  Nequehpc  tantum  in  inferiores  classes  quadrat.  Naturs^^ 
le^s  ubique  harmonicae.    Si  systema  mycdogicum  et  prinoipia^ 

Juibus  ^ititur,  omnibus  npn  displicerent,  totiusregai  vegetaoilie'^^ 
isDOsitionem  demonstrare  conabor.    Plurima  jam  elafa^ravi/'  • ' 
Kelationa.of  affinity  being  thus  eej^arated  from  those  of  ana^: 
Ipgy,  we  immediately  get  ue  following  facts  from  the  obs^rv^^ 
tion  of  wl)at  M.  Agardn  terms  the  affinity  of  Tramitut^  namely^i 
that  apecies  form  uie  only  absolute  division  in  nature,  andtfafU; 
no  group  of  species  (whatever  may  be  the  rank  of  these  groups V 
ought  to  be  considered  s&  insulated,  but  only  as  series  ot  affini- 
ties returning  into  themselves,  and  forming  as  it  were  cii^eiasi. 
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^  As  there  is  aome  danger  of  bong  led  astray  by  our  imagination  when  we  first  at- 
tempt to  sefMOate  relatians  of  analogy  from  those  of  affinity,  it  is  fortunate  that  the  na* 
tiualist  cannot  have  a  more  admirable  test  of  his  acouacy,  or  a  stromirffWI^a  his 
fancy,  than  this  paraUelisi^  of  analiQaouf  groups  in  eontigHoas. series  of  a&M^4  {.Tliaat 
although  a  solitary  resemblance  may  mi^ead,  it  is  dear  d)at  when  wei  Bni^tf^rvgi^fii:.' 
such  resemblances  to  keep  parallel  to  each  other  in. cot^t^ous  series^  we  may  nefcilVu. 
upob  tiidr  having  some  more  solid  Awndatiop  thfn  <aiir  Qwn  fiMKTv  •      •>  ^h   -: 


ii4ich  l^ttch  otiier 'circles.  'Such  onljr  are  mttilral  groups.'  Hifd 
$irid^igaid  of  Itisecto  ;♦  and  our  author,  lookirtg  only  at  plants, 
flnd'prifioi)MiUy  aft  Fnngiy  comes  to  the  tsame  conclusi6ri|  as  ap- 
pears from  the  following  words :  *<  Species  oftica  in  natiirS  flxS' 
eirkniniaoripta  idea.  '  Saperiores  nullas  agnovimus  sectiones 
stmriMime  ciroumscriptas,  tantum  circulos  plus  ttiiniis  claudos^ 
affinai  vero  ubique  tangentes.  Hos  tribus,  genera,  sectiones^ 
&e«  sioiulqiie  si  natures  vestigia  sequuntur,  naturales  dicimus.*'' 
'  ^hat  the  circle,  indeed,  is  not  always  closed  or  complete  has 
beenobserved  likewise  in  the  animal  kingdom ;  and  there  are  two 
ways  of  accounting  for  it.  First,  that  the  beings  which  wolild 
render  the  ^circle  complete  have  not  yet  been  discovered ;  a 
cowclasion  to  whidh  we  readily  arrive  on  considering  how  liltle 
ia  yet  known  of  natural  productions ;  and  secondly,  that  there 
K[^hiatus^  0^  chasms  which  do  really  estist  in  nature,  and  which 
may  be  attributed  to  the  extinction  of  species  in  consequence  of 
reff  okltions  undergone  by  the  surface  of  this  globe.  Whether 
one'Only  or  both  of  these  reasons  be  requisite  to  account  for 
circles  of  affinity  not  always  appearing  complete,  we  shall  not 
alipraseiit  investigate ;  contenting  ourselves  with  the  undoubted 
faiet,  that  hiatus  or  chasms  are  everywhere  in  nature  presenting 
tbeoiselves  to  the  view.  But  this  tYuth  by  no  means  contradicts 
the  Linnean  maxim,  that  no  saltus  exists  in*  nature,  although^ 
such'  has  been  esteemed  itis  effect  by  certain  naturalists  who 
have  been  rn  the  halrit  of  taking  the  words  hiaiu$  sind  ialtii$  as 
syiMmymous  terms.f  Thus  the  series  of  the  Systeifia  Nature 
and;  of  the'  ^Rigne  Animal  is  not  natural  where  the  Celacea  intei^- 
vene  between  Quadrupeds  an4  Birds,'  but  is  perfectly  consonant 
widi' nature  where  the  Tortoises  are  made  to  follow  these  last. 
In  the  first  case,  there  is  a  saltus  or  leap  from  Quadrupeds  to 
Biiidbi  overa  group  totally  dissimilar  to  the  latter;  there  is,  iti 
ishort,  an  unnatural  interruption  of  the  law  of  continuity;  which' 
skookft  not  merely  the  naturalist  but  the  ordinary  observer.  In 
tbet  other  case  there  is  only  an  hiatus  or  chasm,  which  the  dis*-' 
eo^efi^  of  a  fature  day  may  fully  occupy.  Speaking  therefore* 
theoreticaUy,  it  may  be  affirmed  that  a  saltus  nevfer  did  exist  in 
nertoi^';  and  it  also  maybe  argued,  with  great  appearance  of 
tFftth>  that  if  the  fdatus  are  real  which  so  commonly  occur  in 
nati»e>  they  did  not  always  exist;  or,  in  short,  as  M.  Fries 
ei^l'esses  himself,  ^^  Onmis  sectio  naturalis  eirculumper  se  clau^ 
sum  exhiteiJ^ 

'IJUm  this  definition  of  a  natural  group  could  never  have  been 
gHtto'^by^ny  person  who  was  not  aware  of  the  distinctitin  to  be 
made  between  affinity  and  analogy.    But  whenever  two  parallel 
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.  *•  M)fV&  BtitomohgiCie^  p.  '4S9,  &e. 

•f.  It  is  to  bft  vegvetted  thftC  P»of.  Dugald  Stewait  shottld  hwh  been  led  into  fUk  com* 
mM  «n6rf  and  tlKA  hiiTe  acquired  a  somewhat  etroneoim  ntcion  of  the  law  of  tioihtinnity, ' 
M^HJMftrtio  Bfttttxal  hterf.    See  Uie  second  pihtdf^  admitBble  Dissertation,  aft 
prefixed  to  vol.  v.  of  the  Swpplmncni  to  the  thiqfehpedSm  BritttmUcu.        '  '^  -■' 
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n^np%  of  olgects  liolRed  bf  ^ffipHjr  fire  4r9WP  ^  19  (»^y»  ^ 
epopwiQ^  <^  their  eztnnnes,  tl)a|  »>  tb«  fmnfi^oB  of  thi^  pii^9, 
b<ef}oipeft  19  tl^iit  Teiy  mpm^pt,  [|o  f^  as  }  jupiv^  ob^efv^il,  pioppv 
4H^  If  sft  ponspieuous. 

It  foUpw^/ moreover,  iiom  ^mittiwg  t^^®  <?IW»teBi^  ofm^l^-i 
tea)  relatioQSj  Off  m  other  wordsi  frpp^  laying  dowp  th^  piM^ 
Ii9m  of  groups  )p  djQ^f  rent  series  of  affinity,  th^  the  nimibef 
of  groups  m  ^eae  sepes  mn^t  be  the  s^pie*  For  weff  it  othi^Er 
yfyi^,  j|9  for  instance,  ^iipposing  three  groups  (o  §x\»t  in  one 
^mplete  periecf,  ptnd  four  in  woUier,  it  is  clear  tbftt  the  MraUeIr 
Um  wvi^  not  exiatf  But  if  this  parallelism  be  real,  wnich  hem 
^^ep^  ^  shown  abpre,  asserted  independently  of  each  other  b]f 
9e?i»|rai  paturalis^  ^cti|:)g  VP^  difierent  braacn^s  of  patur^l  hil^ 
^r^^  then  the  f^mnb^r  of  ffroups  of  the  iies^t  longer  order  oomr 
poising  ^  group  of  a  gi?eri  oegree  inuat  b§  detsminajl^.  Apd  if» 
^^preoTi^r^  we  accorcTtQ  our  author  t}ie  acoui^y  of  the  following^ 
flilei  niMpely,  f*  Nuoquam  negiigendom,  unumquodque  regupm, 
ordix^Lemi  genusy  tic.  in  8v§tem^  ut  individuuix^  esse  spmeilr 
duin^-'-^n  other  words,  that  class  bears  the  same  tefotion  tP 
4lass  whioh  order  does  to  order,  and  genus  to  g^nus ;  thep  thi^ 
QUHiber  of  groups  pomposii^g  $fny  group  of  the  next  higher 
4egree  must  1)6  detenuipiatp ;  and  H  only  remaiup  for  the  natil^ 
tK^  to  discover  iropi  observatioi^  what  this  Bumb0r  is'f 

'Iliat  If  ator^  h^^  ms^de  U9e  of  determinate  numbers  in  the  G0lh 
•(ruction  of  vegetables  baa  long  been  known  empirically ;  a9  for 
instance,  where  botanists  have  found  the  typical  number  pf  ptnts 
of  frueti^cation  ii)  the  aootyledonous  plants  of  Jussieu  to  be  two, 
that  in  monofojtyledonous  pl^ts  to  be  three,  and  that  in  dico-? 
tvl^onoii^  pjanta  to  be  ^ve,  or  p^ultiplea  of  these  numbeni. 
Vpne^u^ntiy  1^^  existence  of  ^  detennina^  nund^er  in  the  di«r 
tiributfQn  pf  the  plants  the/iiselFe^  might  h^ve    been  armed 

^priori.   And  in  this  menner  indeed  m*  Frie^  appeare  to  have 

argued ;  for  ft  is  tx^erably  cle^  that  it  was  the  consideration  of 
tjie  foregoing  fnle,  ^opted  by  Nature  ip  the  atructure  of  acoty- 
l(l4Anoas  plante,  which  induced  him  tbeore^cally  to  assume  four 
M  a  multiple  of  twp  tp  be  the  determinate  number  iu  whi|^ 
Fungi  are  grouped,^  I  sgy  this,  because  he  is  obliged  from  ae^ 
tual  observation  to  admit  that  of  these  four  groups,  one  is  eiu$ea« 
sively  cepapious  in  comparison  with  the  other  three*  and  is 
always  to  be  divided  into  tWQ,  So  that  we  may  either,  with 
M«  Fries,  consider  every  group  of  Fungi  as  divisible  into  four^ 
of  which  the  largest  is  to  be  rec}^opea  as  two^rrra  supposition 
^tiyould  jupt  only  p%ke  two  determiual^  numbers,  hut  wbieb^ 
frofi^  the  binary  grouqpa  not  beipg  al  way  analogous,  wll  moreover 

*  It  ougbtjbtn  to  be  obMnred,  4hat  Ocken  had  previmnly  adnmeed  die  opinion  that 
fimr  WM  the  detonmiuita  number  in  netiind  dteibiiiiopi.    Tbb  aetanllet,  bowie^vr, 

dom^tlbf  nvofibef  4m;  for  $v^  9fd^UilL  won  eipee«Uy  in  ^  nniin^al  kbi^lkm,  iMi 

naienunbfina 


liS^Ji    thi  mtural  Distribution  qf  1m9^^  ^  m^r '.      ^\ 

l^jf^ak  ib^  pfur^Uelism  of  cpnre«poi^dii|g  gponpsz-^r  IV»  fWlf 
f^(5Cp^^t  every  group  ^s  divisive  iuto  ftye*  wi  \.\i^jii^'^f 
^gree  with  M .  Fries's  ol^serv^tions,  biit  b^idefk  ]^m  i^^  piira|li|^ 
ism  of  ans^Qgi^^  unipterpupt^df  If  i^  this  state  ot  ^h^  ^fttt^iT  i$ 
could  now  be  showPi  that  ^n  the  anim^  kingdoin  Ib^  9W^  IftW 
19  fpUowed  by  pature :  in  ^hort,  to  t9^e  an  inat^popi  if  it  ^f^ld 
pe  proved  tb^t  the  Anm^^  niay  either  b^  dirid^fl  ip0  fovc 

groups,  viz.  Ameti^bolaf  Crmiapea,  A,raQf^ni4a  w4  P^lotih  ^biit 
)i8  fast  is  remarkably  (Capacious  apd  idivisibW  into  |WP  .99^1^ 
groups*  ^i^*  Mdnldibulata  wd  Jiq}isi^ilatqf  or  tbiit  mimUiilf 
^imals  may  b^  divided  at  once,  into  five  g?oupi(  of  the  ntfpf 
degree,  but  of  whiph  two  b^ve  a  greater  fi^^it^y  to  9f^)i  ^^tbW 
than  WPy  h&ve  to  the  otfier  tbree-^if,  I  r^p^frf,  thi»  cprt4  bt 
prpyed>  should  we  not  be  j^stifif^d  i^  a^fmiRg  that  ^  f^Ie,  .99 
f^  a^  concerns  Ii:)septs  apd  Fupgj,  is  Qpe  a^d  thP  »W^^  ?  Xbf 
possibility  of  thus  distributing  the  .^auloise  Animals  hm»  b^Wr 
#ver,  been  demonstrated  ^re^y  ip  this  Hq^a  Mnf^mhffm$ 
and  it  is  the  way  in  which  we  ought  to  take  ih^  rul^  that  iiUff 
now  rem^^ins  to  be  investigateq.  In  shoi^t,  sio^q  o^Jy  tW9 
methods  *  have  ye|;  bi^en  foupd  to  poim^J4^  with  faf^tf  0^  pi^ 
aepted  by  nature,  the  questipn  is,  wh^thpv  wf  oiigbt  to  ^Mtt9t 
Fungi  as  divisible  iptp  QvQ  groups,  pr  in(p  fp^r,  .pf  whj^  €m$ 
forms  two  pf  equ^  degrei^^  ^ow  I  think  it  m^y^  m\hon%  difll^ 
pulty  be  showQ,  from  pm;  authp^'fif  own  pb§e|rva(iwi»  and  fM]isi|» 
ihat  there  is  only  one  determinate  number  which  regulatefi  4Jb0 
4istnbptipn  of  Fufigi,  ^nd  th^t  five  i^  thip  p^^i|o^(|f, 

li^  tbe  first  place,  IV^.  Fries  l^ys  it  doii^i^  9^  ft  r^lpj  l4iipk  ii 
quoted  above.  th$it  he  admits  pp  grpup^  wb^1;^vf f  fx>  be  pattiffJ 
unless  they  form  circles  vf^vp  or  le8§  cpmpjete^  {#0t'  W  tbtfUi 
gpply  this  rule  to  what  he  terms  hi)3  central  ^oup,  astd  vbioh  h# 
m^es  always  to  cpp^ist  of  twp,  pae§  t^f  fprm  A  (?ir^  ?  fiT 
liot,  the  group  cannot  be  natural  accordipg  to  bMk  #W4  4(9& 
nitiop.  ,    . 

If,  on  the  otber  bp^nd,  its  two  pomppnenl:  ^npf  are  ^9^ 
circles,  t^bep  tbese  are  patmr4*  I't^us  the  Piflofa  wiU  W%  bm 
one  circle,  but  two ;  consequently  they  form-  two  natural  groups^ 
which  is  furthermore  pro?ed  by  their  parallel  relatio99  ef  &»»- 
logy,    if  we  turn  to  Fungi  also,  the  Hymenini,  ^ctsording  to 

*  Th«  wimber  seven  midb|t  alio  peAiM  in  obnoiie  leeaon^  neeiir  to  the  ta4>>^ 
were  U  alloveble  in  nataral  autoiy  to  gvpuna  anf  feaw^ng  exoeptiq^  Is^ofiHgaiir^ 
ifltjUiOB^  The  idea  of  this  aumber  is  however  immediately  laid  aside>  on  en^YOuring 
to^ecmoer  eetfen  pfamurj  divniona  of  eq^  ilegree in  iSbe  taimal  kingdom.  It  is  easy^ 
iudfied,  to  iaoe^ne  the  pievalence  of  a  number ;  the  diffieaity  is  to  praye  k.  tiw 
Mttralisty  therefisre,  requires  something  moee  than  the  statement  of  a  nunaber,  M?tt 
be  allovs  either  a  preennceure^  (^imoa  or  any  analogy  not  founded  on  oigatttc  strue« 
tttui^  to  hare  an  influence  on  hie  IweeHiitaasieBoe.  He  ieqaifee  its  a{»plieatidii  to  Aatore 
«vd  its  illustration  by  facts.  As  yet,  however,  no  nurahm  have  been  shown  to  peviE0 
ip  natural  groupe  but  five,  ov,  which  is  theaamatfaing,  four  of  wtndi  one  group  is  di- 
visible mto  iwQ.  perhaps,  indeed,  the  most  dear  aoetiiad  of  espreatfing  dutsaves  ok 
diia  fubj^  is  to  say  tluu,  laying  ande  oscnlat  groupe,  every  naliaal  grdup  Ift  dlviiiMfe 
into  fiye,  which  always  admit  of  a  binwy  distribution,  that  is,  iate  two  aaA  Afee. 


M;  Fries/ do  not  form  one  circle^  bat  two  ;  one  of  Pileati,-^e 
Other  of  Clavati ;  so  that  instead  of  the  Hytnenomycete^.  forminff 
four  nataral  groups,  viz.  Sclerotiacei,  Tremellinif  Uterini,  ana 
Symemnif  they  form,  if  our  author  be  correct,  five ;  tiz.  Scierth- 
iiaeeij  TremdLini^  Uterini,  Pileati^  and  Clavati. 
'  "But  to  understand  this  still  better,  we  had  as  well  perhaps 
enter  a  little  deeper  into  our  author's  theory.  Every  group,  ne 
saiys,  which  expresses  well  the  character  of  the  superior  group 
to  which  it  belongs,  is  called  the  centrum ;  by  this,  not  meaning 
the  centre  of  a  circle,  but  the  site  of  the  normal  form  or  perfec- 
tioii  of  the  particular  structure  common  to  the  superior  group,  of 
which  it  forms  a  part.  The  word  ptrfectiony  even  as  here  used, 
requires  explanation ;  for  it  does  not,  as  might  be  supposed,  in 
this  place  signify  affinity  to  any  particular  group.  Our  author, 
oa  the  contrary,  most  properly  says,  that  the  idea  of  perfection 
in  structure  has  nothing  to  do  with  eJinity.f  ^*  Ipsa  hsec  affini- 
las  imperfectionem  potius  indicat;  perfectissima  enim  sunt  in 
i|u&vi6  sectione  ab  omnibus  aliis  remotissima.  Sic  perfectissima 
animalia  et  vegetabilia,  quae  maxime  a  se  invicem  remota ;  infi- 
ma,  quorum  hmites  confluunt/'  Hence  it  follows,  that  the  cm-^ 
4fumy  or  perfection  of  a  group,  is  in  fact  that  part  of  the  circum- 
ference of  the  circle  of  affinity  which  is  farthest  from  the  neigh- 
4M)uring  group,  and  exactly  the  same  thii^g  with  what  in  the 
Mora  Entomologica  has  perhaps    more  happily   been  called 

Indeed  the  confusion  arising  from  the  use  of  the  word  centruniy 
as  ajpplied  to  a  point  in  the  circumference  of  a  circle,  is  still  in- 
creased by  applying  the  word  radii  to  those  groups  likewise  in 
*4;he '  circumference  which  lead  from  one  centrum  or  type  to 
another,  and  which  I  have  termed  annectent  groups.^  The  use 
-of  these  terms  centrum  and  radii  is  the  more  unfortunate^  as  our 
author  never  for  a  moment  takes  them  in  any  other  sense  than 
that  in  which  I  have  used  the  expressions  type  and  annectent 
groups.  When,  therefore,  he  says  that  in  every  group,  whether 
class,  order,  8cc.  there  are  a  centrum  and  radii,  we  must  under- 

K*.  *  Hlis  appears  to  be  one  of  those  interesting  groups  which  connect  the  least  per- 
feedy  organized  being?  with  those  which  are  the  most  perfectl)r  organized.  In  the  de- 
partment of  Hifaterhphijta  it  is  to  the  Coniomycetes  or  lowest  Fitngi^  what  in  the  auiinal 
bogdom  &e  Vtrrne*  are  to  the  Aciita, 

-)■  To  the  general  observations  on  this  subject,  as  connected  with  the  animal  kingdom, 
.ulaich  I  have  given  in  Hort^  Entomologictey  p.  2U5, 1  may  add  the  botanical  authority 
ef  Prof.  Schweigger.     *<  Nee  etiam  genera  et  ordines  plantarum  in  lineam  a  crypooga- 

'  libids  ad  dicotyledoneas  progredientem  ita  disponi  possunt,  ut  familia  qucvis  priieecdtn- 
lig  struetnxam  magis  evolutam  prabeat.  Vix  uUus  de  vegetabilium  serie  usitata,  a 
fotgirledonum  numero  deducta,  affirmat,  plantas  dicotyledoneas  omni  ratione  monocotyle- 

.  .doneis  esse  apteponendas."  p.  6.     De  Plantarum  classijlcatione  natutali  Disguititioni' 

'  hus  AnatomkU  et  Physiologicis  ttdbilienda  Commentatio,  Auctore  A.  F*  Sdixteisger^ 
^e,    Regiomofdi  1820. 

.  .  X.  There  are  several  other  terms  used  by  M.  Fries  to  designate  his  groups,  and  which 
differ  from  those  employed  by  me  to  express  the  nature  of  similar  groups.  Tlius,  his 
^Urmtdial4  geiMm  are  my  oicuUuU  genera  ;  his  tubordinate  genera  are  my  typet  of 

form  or  euk^generaj  ^ 


fitijnd  him  as  mesuEiing,  that  there  are  in  evefy  oarcIe'fi|»ti«%|A 
or  fiormal  form  expressing  the  peFfectioa  of  the  sapejcior/^eoiip 
to  which  it  belongs ;  and  secondly,  annectetU  grottpaicoimecling 
t^istype  with  other  groups.    Or,  to  take  his  own  woidB,*\>^Vl^ 
centrum  quod  species  plurimas  continet,  character  optiliie^aiia^ 
drat.    Radii  ad  reliquas  classes  (sciUeet  ordiiies,^  genera^  &g») 
abeiitites,  utriusque  classis  characterem  conciliant^  «ed  ad  iUam 
(viz. -the  typical  group)  cujus  charaoter  raaxiiiie'  eminet  .vefei- 
runtur.''  . .    .... 

*    If  then  the  determinate  number  in  which  Fungi  ave^naturallf 

Souped  be  four,  and  if  it  thus  appears  that,  acoecdiog  to 
.Fries,  every  natural  ^roup  is  a  circle,  having  id  itSiCirctti»- 
ference  a  point  of  perfection  or  typical  gronp  cdled  a  €mtr^m^ 
and  annectent  groups  called  rarfti^  it  is  evident  that  1J2.ere,miitt 
be  one  centrum  and  three  radii  for  every  group*  But  obaeivvi  mlmt 
immediately  follows  as  the  result  of  M.  Fries's  observatiDD^ 
^'  Centrum  abit  semper  in  dua»  series,  inferiorem  et  cfupeiaorasi^ 
quarum  ilia  ad  antecedentem  heec  ad  Bequentam  dassem  (L  car 
aium)  evidentius  accedit''  «         .     ^ 

This  rule  being  determined,  M;  Fries  ffoeson^  moreovei. to 
say,  that  these  two  series  which  compose  the  rentTwtat'aie  always 
analogous  at  their  corresponding  points.  ,  ConsequeadjTyf  iti 
every  circle  he  admits  the  existence  of  two  central  groups  ajvfl 
three  radial ;  that  is,  in  all,  five  natural  groups.  N<i^w  tbis^trul^ 
is  the  case  throughout  the  whole  animal  kingdom.  Orgaai^^ 
toatter  is  the  centrum  of  matter,  and  is  composed '  of  animais  and 
vegetables.  Articulata^*  or  animals  possessing  an>  artLcuJatod 
axis,  form  the  centrum  of  the  animal  kingdom^  and  are  compost 
of  Vertebrata  and  Anmilosa.  The  Ptilota  of  Ariatotloi  or  wingtfi 
insects,  form  the  centrum  of  the  AnniUosa,  and  are  divided  iotP 
Mandibulata  and  HamteUat(u  And  so  on,  we  shall  ever  £a4li 
natural  group  to  be  a  circle  of  five  minor  groups,  and  that,  two 
'  of  these  minor  groups  form  what  M.  Fries  wotild  call  a  centrmm, 
or,  more  correctly,  nave  some  character  in  common  <  which  d^^* 
tinguishes  them  from  the  other  three.  That  'neithet>of,.thAae 
groups,  viz.  organized  matter,  Articulala  or  Ptilota^  is  a  circle^ 
jtnu^t  be  obvious  to  every  observer:  and  consequ^itly  they  do 
Aot.f^l  within  the  sphere  of  M.  Fries's  definition  already  given 
of  a  natural  group,  but  each  of  them  form  two  circle^,,  which 
therefore,  according  to  our  author,  are  natural  groups*  We 
D>ight  turn  even  to  the  well-known  great  division  of  the  vegeta- 
ble kingdom  into  phsnogamous  or  cotyledonous  and  crypt;o^^ 
mous  or  acotyledonous  plants,  where  the  former  are  clearly  the 
ceutrurriy  and  divisible  mto  two  natural  groups ;  but  surely 
enough  has  been  said  to  show,  that  the  notion  of  M^  Fries  on 
this  head  is  in  every  respect,  but  the  mode  of  expressing  it,  ilie 
sarnie  identically  with  mine.    When  he  states  the  determinate 

*  Tl^  name  lias  been  applied  to  the  AnnuUta^  as  charactendag  Afltm  ita^  «|mt 
improperly,  inasmuch  as  the  yertebnted  animals  are  axticulatedv  .**.....   i . 


nMihef  to  M  t6\xY;  kM  me  iHreBiigate  (he  sigtiffleatioiT  ^tdUifl^ 

Sf  hM  16  thii  {)h5p6(^iti6to,  W6  discover  thftt  It  i^  lH  ^ct  fiif^^. 
m  M>  FHte  wan  l^d  td  tfi^  nixtnhet  font,  "We  hdv6  Uteatlf 
MdeaVbtttisd  to  eUplaid ;  and  it  is  tttilV  IVorihy  of  ob^^rratldtry 
tttr^  im  llttflOilt  ebhcltii^ive  kf^Utfi^nt  ftit  the  d^terinitiate  nttnibt^t' 
b^thg  flVfe,  th^t  M.  Fries  himself  !fl  ftt  kst  obliged  td  adopt  i^ 
This  6pe^  AbilliddhftieAt  of  his  theoi^tickl  iiUtiibei'  font,  WMba 
We'hair^'  seen  thdt  hb  hiA  viH;utfl5r  abandon^  befof e/ tal^ek 
place  moreover  in  that  part  of  his  work  which,  relating  tb  thb 
mM  tlAKIt^f  gN)itp^,  is  thettfbl'e  most  independ^tit  dP  ikeoryv 
ttlid  mo«t  subjected  td  the  k^enhfess  of  pradtieal  obiS^fV^M,. 
Herd>  in  bri^f,  he  finds  himself  tied  ddwii  to  ^tubbbrn  f^bt^,  aiid 
il  hi  leather  ititeir^stltig  to  liiatk.  thb  result.  The  ohlV  geneMl  of 
IhfrkefHM^cet^  Pikati  Which  he  discoreHi  to  be  divisible  "ire^ 
AgdHtu»jtiMtkdreUki^,Th:eiephora,  Mydnum^  Boletus, Polypcftui, 
khd  Dddntea ;  sbme  of  which,  as  Agrirkus,  ate,  as  he  says,  of 
dl^  4tst  dignity ;  others,  as  CdHthafrlliis,  6f  the  secbnd.*  m>w 
one  bf  thdS(d  g^hisfft,  oi^  kt  letot  their  typickl  gfdup*,  iU^ 
divided  by  M.  Fries  himself  into  five,  with  the  single  e^ckj^fibft 
of  CnHthikteUm ;  tod  sb  truly  natutal  of  depetident  npoh  rel^ 
tiims  of  tth«dogy  are  thesb  five  subdivisions,  that  be  proposes 
td  make  use  of  one  set  of  names  fbr  all,  atad  in  fact  does  in  gents*- 
tal  make  Use  of  the  same  iltime  fbr  analbgdus  groUps.f  I^^^ 
Daei^  i  whefti  he  hto  divided  the  VrelUkhown  genus  Agarlcui  Ihtd 
JIfve  natural  series,  he  observes,  ''  Sin^la  series  a  li^ttitiSL  flx& 
dettefmitiata  clausa  est  reliquis  i^ataUela.  Tribus  divefsatnitt 
lieriemm  analbgas  dia  eodem  nomine  salutati.  60  that  Agnriir 
c»$  i%,  According  to  the  confession  of  M.  Fries,  ft)Hned  of  fivtl 
iiatural  series  each  closed  up ;  in  other  Wordi^,  e&bh  a  clfete^ 
aftd  cottes^onding  hi  their  parallel  poihts  to  such  a  degreb,  thtit 
he  declares  it  possible  to  assign  the  same  tiames  to  the  antdo^tta ; 
gftiu^s* 

li  weM  tedious  to  ph)ceed  mnch  (hrther  on  this  subject ;  ijiA ; 
tirttgfere,  irithout  entering  into  the  speculations,  often  iliiintdl^-' 
ligiMeimd  vlwkyti  vague,  of  Plutarch,  Sir  Thomas  Brown^  Df^  * 
bSly  Idmiiifeus  and  others,  as  tb  the  ddctrihb  bf  qtdfttes^ence  ^li^ ' 
ttikf,  we  may  at  once  set  forth  the  last  ai]gtiilient  Which  i^aS ' 
kibW  b*  produced  for  the  existence  of  n  quinary  distribution  IH  ' 
OKcamfled  nature.    It  may  be  stated  thus :  In  the  year  1M7 1 ' 
detected  &  quinary  arrangement ;( in  considering  a  Small  pottidit 
bf  cdleopteroQs  insects ;  and  in  the  year  1831  I  attempted  16' 
ihow  timt  it  tMvailed  generally  throughout  Mature.    In  the . 
sasKS  yeir  (IB21),  and  apparently  without  any  view  beyond  tlkt^  . 
poklicalair  case  then  befoire  him^  M.  DecandoUe  stated  the  nain^  ' 
hd  distribution  of  Cruciferous  j^lants  to  be  quinaiy •    And  d,gdny 

♦  nftpoamiiMMidtslsariiMtifcMdaigbilf,  Ap]^  tobeiir^iiiBe.Agtts 
wiih  ^^ond  Pkmmu  waASemmkmpM  flf  the  Harm Eniomok^UM., 

ti?S?5^2^-f^  *«^P«ii  t^fmrvfm^  Meritmrn,  Jpns^  and  SM^f(kmim.r    .. 


in  ih^  Bd^e  y^ar,  in  third  .tiatoraligt^  ^itfamit  tfie  kilt>Wl<l%<>  df 
Hltiet  De6ahdblte*s  Memdire  or  the  Honk  EntOmdldgkSt,  Md  ift' 
I.  difi^rent  part  df^utope,  tubUsheisi  whathiB  botllid^tii  tobe  th^ 
Natural  sLfrangemeht  of  Fungi.  Argtiihg  d  pribti^  this  thfffl 
i(fat4italist  iancles  that  the  determinate  number  into  Which.  tJiUfei^ 
aootyledonoiifi  plants  ai'e  di^tribhted  ou^hi  td  b6  ^cfilt  j  btit  iitAk 
it  necessary^  in  order  that  it  may  coincide  with  observed  factsy 
to  make  it  vhtually  flvei  Nay,  at  last,  in dpite  of  the  prejudice 
of  theory,  he  is  unable  to  witbstapd  the  force  pf.triith^  Jni^ws 
himself  into  the  arms  of  Nature, .  and  d^cW^s  that  wbsr^*  he 
actually  finds  his  natural  group  ppmplete  in  aU  its  pattoi  Ihese 
the  determinate  number  '\%fiv^.        .'   r;    > 

.  Nqw,.  OA  considering  that  Ws  w.qrjs;  wa8.giv0a.to.the  wodd  two 
years  afier  the  first  part  of  the  Horte^  EntomologiaiR,  it  is  dear 
thuti  had  M'  ?^i§8  fixed  at  once  pn  >h^  numb^  nve^tl^em  engirt 
l^ve  .W^n  room  foir  supwsin^,  tl^at  he  had  i^o^  ajitogetfier  tiA^tid 
to  his  own  observation,  out  had  borrowed  the  idea  of  a  qeinaiy  * 
distribution.  As  matters  however  at  present  stand,  this  suppo* 
fiitioa  cannot  for  a  moment  be  harboured ;  and  I  ^sannift  Mb» 
rej<Didng  that  the  strength  df  this  beabtifid  tii^6ff  sht^eld  m 
66  tmpieiAy  btought  home  to  the  (^dtiviotion  of  eveiry  mind^  aa 
ii  must  bcf  by  observing  the  manner  in  which  d^Eereiit  petaoaui 
havd  respectively  stumbled  upon  it  in  totally  distinet  depiHf>^ 
ixi^nfa  or  the  creatioii.  We  may  all  jpo^sibly  h^  Wirong  i^  par^ 
or  even  iu  much  of  our  respective  detaUs^  but  howeirer  Am  may 
be^  it  is  difficult  not  to  believe  that  we  afe  gfttspittfr  -at  Sbinft 
great  ^^,  ^hich  a  shdtt  laj^Se  of  time.iiirill  p6rhai)d  l^^elopia 
a}l  its  oeauty,  and  at  length  place  iii  the  posseasian  of  eveiy 
observer  of  nature^ 

\|t  Uav  be  vireU  to  tibte,  that  M,,  Filed  drdWs  ih.  thS  ^l^&ye4 
inah^.er  a.  distinction  between  his  Myshn^yta  or  J^wmA^  tmii 
the  Pfotophytaf  which  is  d  natural  group  consilsting  bf  the  IM^ 
nfAA  Aig^  and  Lithihi^.  He  paired  that  Qkey  fdritt  tWd  dife. 
tin^t  senes  ot  vegetables  haying  analogous  eaUeriM  fenoe  «t 
^eir  corresponding  points^  Heibeei  according  to  wftat  htft  dt^ 
c^ded,  the  Frotophytd  and  Fufigi  fom  in  the  ve^etiMe  Uh^doda 
two  primary  groilps  of  equal  degree.  In  Protof^ta  £iiotifioib» 
tioh  IS  secondary^  and  the  thallus  esaenticd ;  wherofete  iii  Fknj^ 
it  is  qiilte  the  tevers6.  According  to  oUir  ctilthor  the  fittitrhdiA 
of  l?lpra  may  all  he  accounted  as  ^ssehtial^  rao^i:and  represent 
ing  the  mode  of  nutrition  ^  white  every  rangus  is  as  trttlfend 
^fesenlatively  connected  With  fhictineatibn  and  r^j^foddcitiott 
TnroWitig  aside  other  considerations,  ive  -may  perceive  the  aa»* 
logbua  groups  of  the  animal,  kii^om  to  ba  likewise  constifucled 
on  a  sitnilai*  plati^  Ba^h  of  the  AetiU^  9bt  ejt^mple^  iinUbifi^ 
HduHkhtnent^at  eVety  pore  of  their  sulrface^  ihterhal  or  externa^ 
is.  esaentialiy  li  stomachy  while  the  situa^on  of  die  sragitisf 
ovaries  of  iM  iUuUaan  oamiot  Mi  to  f^tnimi  us  bf  the  !m^ftd$i[^)| 
and  position  of  the  sporidia.  Ih  Fin%i.    ThS  uinbellate  Meduia, 


Che'  Echiftus,  Ihe  Asterids,zxid  the  Priapulustme  au  tnenr 
representatives  in  mycology,  of  which  the  genera  Lyeoperdom 
and  Phalluf  are  noted  instances;  so  that.tOfiLWttlogy  of  the 
Radiated  ammals  to  .T?/?ig^is.ci)m  we  dqj^  have  in 

organized^  matter  t£e  foUowiug  two.series  of  groups  co^pected 
by  ikffinity  and  antdogous  at  dieir  corresponding^  potpt9t:.,\ 

/    -♦•»•  .  '         '     '     \ 

Animalu.  VbOE'TABIUA*         \ 

Aclita ; '. .  Protophyta.  -.  * 

Radiata i Ilvsterophyta.  ^  v  / 

Anntdooa  4— MonocotyiedDnea*'"^:'  ./ 

Vertebrata Dicotviedonea.  ^ 

MbUusca. > .  *•  ♦*  ♦  •  Paeado^cotyledone^lagttiYtt.* 


Consequently  some  general  idea  of  the  primary  distribution 
of  aM  organized  beings  may  be  obtained  from  the  followipg 

^mfTff      t    0  .»   ti     '  •      •••       «!    .    I...  f  •  ■      »:  -1/  '';^rj'>ol 

IS^l;    Aoccmfingto  him  it  embx»ces,tbe  Musd^  Hepattca  imd  Pifices of  lffl?jPfiFftil 
«ikltnrik  leaf  the  sabe  worki^e  find'  a' comimiison  made  h^Miea  these  muMf  ^^''^ 
.jgMtpi^iHth  "ft^if^  Jb  ii^aicl)Mlntfin«ib«BtMSigtr'«iltii  appHad'lo'iheBi  iMaAh^^} 
buca,    *'  PseudcMjotyledonee  Amphibiivi  04^  di«aiii^tefi».  iMI|ntt|i|  pffn^t|il|g|  ~ 
qaaBroDt,  humiditateqfie  gaudept  ut  iUa,  organis  jam  in  ftifp^ore  .KS^ne.'dc^^ 
iterni  1^ttu<tfl>'    Tq  tihese  lakt'  wotm  he  aSude«  to  his  bi^  (midon,  ihat 'Mpsses 
pb^ofgann A4a]||rMU|ed|c»tb«^Mtyled<yB of di^MjMlQiioiia )>lai]^  ^ffl^  Ai^fc^ 
t^'IedoDoiu  plants  conceal  their  cotyledyp^  ^nd.  if  k9tV9s¥\^9V^  jrt^<N»jytJhrt* 
we  might  assimilate  it  to  the  curious  fact,  that  in  the  animal  kingdom  the  imperftctlj 
organized  MoUusca  display  a  heart,  which  is  more  analogous  tp  that  of  the  FerUbraiit^ 
thtfi  fke  dorsal tssselo^dfteeMu '  WithtMspflttt,  indttd, kxf  tfie^'anislo^es  feki^ilftgltttiltth' 
the  animal  aD(d  veg^ahle  kiogdom^^  tl^y  i»e  too  striking  t*  h^vg  Vfcofte>.i  jUiy^sd  the 
HoCioe  t^  such  an  observer  as  Agaron,  who  tnily  observes,  ^'  Hemorabilis  est  analogia 
evolutionis  seriei  vegetablHs  cum  »i^npali."    Whta  we  fiodihim^  .ho^eva^  icvnpiV^' 
the  least  pefftct  vegetables  te  some  of  the  most  perfect  animals,  the  Alga  to  fidie^i 
AtijLk^iafet.tmlnmati  #s  mtiSt  suspect  fhst  he  is  not  suffidenU^  acquunted'wim 
woiuiion  of  the  animal  seri«v  tu^  oe^ude  that  he  htm  at  leasfnot  suffiiftntfy'Jitteiided 
tolil)e  parallelism  of  analogy,    Neverihelesa,  his  eompayiaon  of  Mao^cotylfrtniiitsef'.or^I 


'that  the  arguments  lie  gives  in  support  of  this  last  analogy,  only  receive  their  jndllfbree 
^vfaenthey  areemplovMl  in  jthe  comparison  of  litpnocotyledoneus  Phints.wi^.J^ie^ 
'Tk9i»fhi  IbeiMttie  pigt^  lib  s^Mes  aStifetims  c^  to  bfe  peculiar^  Birds  in  the  fwaal 
Idijndbfw  evi^^K  poftpBrart^tet  jfUoyvbatt  afdmsis  than  «re  in  the  whole  d^MMnenl 
QTVer'teFrata  would  have  no  meant  of  'getdtfg  thieir  flvilfliB  aSraCed  did  nit  liie  lttf4enter 
ifaeir  bodies  and  penetrate  thmueb  every  part  of  them.  But  on.  this  hjsad  P^sfi[sit^het  ^ 
jloa^  ^M  liitrtie  itieotUie  irrtld^itst,  when  ke  established  the  relation  of  JHco^ledft^ 
nova  Pwte^^,^eH«6i^»4l»di0^AlMieaityltoO||ous  Plants  t6  Amidosii^  ooTon  atcr- 
Hat  appearance  merely,  but  on  fiuch  Rii^iacjiiiinQ^letaf  jAicfr  x«s|itei&vfrBli^^ 
iliat  we  may  almost  tenn  the  former  ti^ibe  of  punta  Ve^tebKatedr  '^d  ike^h^^JkfBf^ 
hm^  'JlttMAislflbeflly4)eiWb!howefertowajrds  >t  'Ajra^^  did  we  oonoaOrdie^  of 
iiis  jb^Ra  Iit^ipctilgp  nvamelihe  tnatogist  wych  Veign^bo^  between  the  tf&^te&iout 
Plants  and  the  t^ical  ffotm  Af  JTerf^d/c^^and  betireta  the  iPUtigi  ^sok'jBalliaia. 
With  respect  to  ttiis  last  anafogy,  indeeid  ihe  following  words  «re  pfihAfs  mei»  4i^cat 
thfui  those  pieviously  published,  p.  211  of  the  Hofie  Entomological'^*'^  Fi^m  sap. 
^res  ammalia  Batata  ob  figuram  radiantem,  ob  -tapeificiBia  'dcubais^  i>b  iSamiQi 
hxam^  ob  ooknron  tubnmilem  non  male  revocaot," 


JidSd.|    iie  naittr^  DntrOiauM  tf  tmiH  tmilia^,     ,  ^ 


To  conclude  :  If  an  arrangement  be  natural,  it  will  stand  anf 
teat ;  and  to  support  the  truth  of  this  proposition,  I  shall  now 
arraoge  Annulose  Animals  in-  the  same  way  that  M.  Fries  biMS 
dS^lriblited  his  Fungi,  when  it  will  readily  be  seen  as  virtually 
noaiijg  else  than  the  arrangement  I  offered  to  the  public  in  the 
Hara  Entomological  Thus  it  is  only  necessary  that  instead  oi 
wbreoting  Nature  to  arbitrary  rules  of  our  own  invention,  we 
ghouM  humbly  receive  her  laws  as  she  clearly  proclaims  them  -' 
whep  she  will  indeed  appear,  as  M.  Fries  has  found  her  to  he 
*'  dbique  Tftriii,  semper  tamen  eadem/' 


•^    •     4  '  *     « 


Ciimification  jf  AiJvvhosA  on  the  $ame  Principles  as  those 
a^mpUihy  M.  Fries  in  his  natural  Distribution  of  Fungi. 

Annulose  Animals,  which  are  not  hermaphrodite :  or  the 
A?rNTJLosA  of  Spaliffer  may  all  be  divided  into  two  rroups 

^     founded  on  their  larva  or  foetus  state,  viz; 
\.'ApteirouM  JiMfcl*,  having  either  no  inetamorphosis  m  the 
TOnal  sense  of  the  word,  or  onljr. that  iind  of  it  the  ten- 
dency of  which  is  confined  to  an  increase  in  the  number  of 
••fifcet.. 

These  are  t^e  Apteka  of  Linnaeus,  abd  comprehends  thiee 
classes,  viz.  Crustacea^  Arachmda^  and  Ametabola.  whidi 

>     would  be  termed  Radii  by  M.  Fries. 
2.  True  Insects,  being  all  subject  to  that  kind  of  melanK>iphe» 
sis. which  ba^  a  tendency  to  give  wingg  to  the  perfect  or 
imago  stajte,  but  never  more  than  six  feet. 

These  are  the  Ptilota  of  Aristotle,  and  should,  accerdioeto 
M.  Fries,  be  termed  the  Centrum  of  Annulose  Animak. 
*f  Sed  centrum  Mt  semper  in  duos  series,''  and  Consequentlv 
we  find  that  the  ^      ^ 

New  Series^  \os,.\ I.      .         z 


i$i     :m^^m^^'M^  ^ 


PTILOTA 


either  becotne  by  metatiioi|4lo^     or  becibi^e  hj  metamorphosis 
sis  organized  for  mastication         organized  for  suction  in  their 


in  tkeii^  perfect  state,  and  are 
the 


perfect  state,  arnhM^AdtO 


MAMJDIBUIiATA   ctf  CJairwUlk,       fiAtSTBlLATA    of   ChUMlk, 

idiicli  comprise  the  following     which  comprise  the  Ibllc 


oidite/  ftti 


orders,  viz. 


I. 


1. 


Metamorphosis  btrteet. 
Lar\r8B  eniciform. 

Tbicho?teea? 

8. 


Metamorptftfdif  obtect. 
LarvaB  eruciform. 

Lepjbopteba. 


•^^^'^ 


..  » 


2. 


Ht^tdt&orphosld'  incomplete,  bi*     Aletamorphosis  ihc9mp)el;e|(jQf 


6barctat^. 
\jxci%  aj)bd  of  ^erftiifonn. 


cparctate. 
Larvas  apod  or  yermi 

l)li»tEBA. 


1  •! 


•  I 


3j 

Metamorp^is  incomplete.' 
Larr®  of  various  types. 
CotBorTESA. . 


3. 


«        V 


4. 


Metad^orp^ofiifi  ioAoiapirt^  ■^\ 
Larvse •••^•^.iWiV 

Apteba,         .  ./  V. 

SHM  Mir  f^rmi^o/  fiWf  fiiiif»,#stwiwii  Wjitf 

or  vermiform,  bui  ajf  $lf  elfc^lMi^. 
'ttntefrCi 

4^  : '  ^  in 

It 


Metamorphosis  semicomplete.   ,  Metamorphosis  semlcorajp ,  ^^^^ 
Larve  resembling  the  perfect     Lanree  resembling  the.  p)^£^ 


Insects. 

dETHOPTEBA. 


Insects. 

HBMIPTBBAi 


6. 

Metamorphosis  yarious, 
tiarriffihexapdd. 

Neiteopteba* 


A, 


-If// 

»  ..<  y 

Metamorphosis  rarious*  • .  ? ,  ,  ^ 
Larvfe  h^xapod.  -  -  ./iv 

HoRiOPi'EItA*     /['    Vci 

'■■"•t'^Ml  '■ft 

K.  B.  A  mark  of  doubt  is  annexed  to  the  word  Trtchop^i^j^, 

ifecanse  entomologists  hate  ilot  yet  determined  whether  ^^ 
innsBan  (gejitts  ^hrygmea  forms  part  of  in  annectexit  ord^r,^.^ 
whether  it  forms  a  distinct  osculant  order.  ,  >^,ii 


•  ••e  '  '  '     4  ♦  •» 


lRif&:teeiid^Tedft0m  &t»  MieiKriM^of  Sit  Sf. 
V  it  abpedrs  to  IM  Aat  thg  ttttMtioii  df  eUMiiitSf  Ms  lidt 
-btfgfi  ^tffflei^iilljf  dir€6tfed  to  the  <3oiisidefati^  of  thd  ndtare  tif 
tM»ml^  %titdpotind4  nrhieh  marf  b^  cbnddd^d  Either  lis  nmriftt^ 
t)t  ^  effi6rid6s  eoMtiiihing  ifrdtdn  In .  iImi  fittit  vdlfiMi  «f  iii^ 
Anni&i  K.  S.  !  gaVi^  k  stAtament  df  tiie  dlfferMt  ti^s  whkl 
limy  be  ^ot^rtseiined  of  thofsd  fiUts^  trHich  must  be  fl!gtnrd«ia 
Mffaer  tt(  feliloride^  dr  ittttrikti^li;  I  liow  re^uhi  to  the  tulgiet^ 
-freid  hiitiilg  IftH^ljr  bad  dKxsddiontd  Employ  the  SfAtnsoally  called 
muriate  df  btlyted  hi  dueh  ptdt^dniona  as  ebniainltd  a  oextdk 

bi  cftdef  td  lUsd^taih  tbe  ^qtliTal«nt  Utimb^t  of  ibis  salV  I 
ed^sof^  tSt.  Tbomdoh'S  tabte  of  tb3  weights  of  atoms^  ^ven  in 
the  last  volume  of  hi^  System  Of  Ghemistry ;  in  this  We  find  tbe 
dodilMNIitioii  of  chloride  of  b^Hin&i  but  liot  of  mttrUite  of  barytes ; 
fltnd  dnder  the  bead  6f  mtiriftte  of  barytes  (vol.  ii.  p^  264)^  ikk 
<f^iid{^  If 't«Arred  ta  chloride  of  barium  ibr  ^  deseriiytioh  of  it. 
-**  IRs^  -easiest  inethdd  Of  preparing  it/*  says  Dr.  Thomsori, 
''  wb'uld  bV  tdf  SlS^dlte  earbouate  of  bsirytesr  in  muriatic  acid^ 
4ii|0«i«6^ildHiilkig'  ^  si^tftttoft/'  "  The  pritmtive  fbnn  of  this 
s^rtilMld^i'*  be  ebtltititie^j  ^  is;  accbrdiiig  to  Haiiy,  a  Ibtt^slded 
prism,  whose  baSes  a^e  6(|uafes;  tt  bryrariliaes  most  ddmpiooly 
m  tables/'  (System,  vol.  i.  p.  357.)  From  this  quotation  it  is, 
I  think,  evident^  ^tbat' Dr. 'llioaison  consider^  pfif  ciystf^UkEad 
t&imate  (tor  sb'at'  pfeVehtT  shall'  febhimue  to  call  it)  as  a  mere 
i^bride,  and  be  does  not  mention  that  it  contains  any  combiped 
water :  he  certainly  observes,  '^  that  when  heated,  it  decrepi- 
-^fiM  kdd'dfleV'  Mt  flilH 'ii^his  tiietdly  id  fefe^  to  kdeide&tal 
'Aieiitote.  - 

^^  Ori  Df.  Wollastdh's^oale,  dry  muriate  df  barytei  is  tdeHtidlie^ 
and  this^9s  Of  ctitifsd  th6  chldude  of  barium,  &t  the  number  by  i 
which  it  is  represented  agrees  as  nearly  with  th^Jt  assigned  by 
Dr.  Thomson  to  il^e  ^chloride  as'  131  to  132*5 '  In  the' memoir  in 
which  the  scale  is  described  by  its  author^  crystallized  muriate 
of  barytes  is  represented* as  consisting' of  muriate  of  barytea 
idl  '+  2  water  =22*6;  making  the  number  for  crystallized 
itturlate  of  barytes  153'6;  it  is  singular  that  Dr.  WoUastoahaa 
'.ttot  placed  this  upon  tbe  scal^^  for  &s  the  salt  Usually  occiirs  in 
tthe  cryslallited  state>  it  is  that  in  Which  it  is  most  used,  and  in 
which  the  knowledge  of  its  equivalent,  is  most  desirable.  Mr. 
Brande  (Manual^  vol.  ii«  p.  82),  appeieurs  to  agree  with  Pr*  Thorn- 

?5  2 


VR 


sm  in  eonsideriog  the  eryttallized  salt  m  m^ie  cUonde  of 
bfiiHim.    lli^  Ike  observes,  <<ttiiLy  be  obtaMfed  >y^  feB«| 
bar^  in  chloriney  in  which  case  otygen  is  evGlvStt|^l>Fffi0re 
eaisity  bjr  tlissolvii^  leai^bonaia  of  baiyta.  ki4il|ite4Q9Vffi^f{7M3id. 
lljr^^fiwpomtt       tabular  csiyBtab  al!j&.DbtijtfQ^  isp^ul^  m.^ve 
yurls  of  w«t6fr  at  60^^  and  Jeomi^lHig  ifbm  dqr  <9f  65v^ff SliHr 
9^5^  eblorine  «k  98r&«    Its  taste  is  pim^Dt  and  aci^4i7}nif^j 
exposed  to  heat|  liieiwater  of  ^asjrataffisi^n  aepfifRa^ 
itj  diletidd'enteni  into  JasiDn."  it  is  to  be^>bsjecre4f;tlM^i 
Hff » Bittde  adbaka  the  existence  r  of  wtter  of  .qryrtajyiwWifffliyff 
tiiie  sstky  beni^ither  atatea  ita^nantity^  nor  igalp^  ^ivf^^wf^:^ 
iioci  «s  to  the  eflkct  whidi  it.may  produaein^the  th^^ifm^  livs^fff 
of  die  nature  of  ^e  salt    On  refemng  to  tim  t«ib}e.  of , 
l^Ms  contitined  in  the  second  vohimeqf  the  Mannal|^,pr  ^i,.^ 
^  Aat'  which  Mn  Brande  has  sieuBe,  pi^blisbed  uh  thf^./X-pn 
veluMre  -of  the  Royal  InstltnttDn  Jonroalf  I  do  noi^^cL  mr 
mention  of  muriate  of  barytea,  ot  <ji ik^j^m^^yi  ^^^f^"^^ 
the  brystallized  chloridey  alio  wing  it:  to  he  wehjt  ^Wt^jp^^t^j 

Dr.  Ur^  in  the  second  edition  of  his  Dictionaiy,  mentions  the 
muriate  of'baiyt^s  as  crydtsdhzed  in  tal^es;  and'aHhongh  he 
calls  it  a  ipp^riatey  hd  states  its  ccrmposiiitm  asa  iill6ride,  con- 
fiisting  of  4:5  chlorine  +  8*75  barium. 

No  mention  of  muriate  of  barytes  is  made  by  Dr.  Heoiy,  in 

lAi  ^Elenientl   df  Oheiaietry^.  excepting  wder^dierj^^  of 

ibliloridex)f  barium ;  and  like  dttprpviciuBly  qneticd  wm^tP^^Mp 

'Ite  appeaEM  to  consider  the  ciystalnzed  tahukr  mitk^^  ^^te; 

^bttt  does  not  mention  the  existense  of  anjr  nwMr  in-i^di$'4(Ae 

*^dtjr t^alt/* he'^aenm>  *t SirlL  Jkd^^vMimm.fh fl§ptt«^ 

of  1  atom  of  barium  =  70  +  1  atom  of  chlorine  t9  i^fei^^MfSB 

its  representative  number  is ;  106|  and  it  consists  of 

CMorine.^*,. .^^^^..^i^*  •«;•«.  (34 

l^nm • 66 

100        „ 

"  Miuriate  of  baryta,  foimed.  by  the  nttienof  iirirtMii>i^dl^ 
cldoride^  mfast  therefore  be  constituted  of  1  ^liXimMm^S^^ft^'O 
aeid  ^Zt,  ^\  atom  pf  baryta  :±s  78^  noidits  mfemknitmsfi^ 
V  be  1  Id*    Hence  it  shoidd  consist,  when  ciyatattixedt  oCy  hi-ys 

Acid. 27-82  =i Tdtoin^^^**"™ 

Bfuytar  ....  ♦  .• . r •....• .  68-47  =»  1  atom 
Water.  .,,.,.,..,...^*.  13*71  ;a2at9ms 

100-00 

\  \  i  >{!  This$e  lOMinben       not  exeiptlv  aeieci  To/th  thi^xP?;p^SR^>^>^ 
results  of  Aikin  and  $^ia(ehua»  whicA.  sitate  ita^  9P!9eB9!i99d^» 
.  foDows : 


T 
I 

i 
I 


1^2^  the  CcmpodHm.^.et3ii4miM^  341 

%\'i\     "'    Berzelius ........  2a-36  ... .  Bl-85  ; . . .  WS'! 

^^^fTow I  Would  sttbnrit,  with  mat deferenoe^  t^itiie #ipidiy9#i 
#UKh%ftve  been  idrlMidy  peffofoied  ase  suffiottnt.ia.Qlear^ui^ 
fi^^  iSiffieuItjr,  which)  it  appears-to  may  depends  neoely  litN>ii  tm 
^i^M\o(yiening  tiie  nli^ure  of  the  salt  in  qaeation. 
^"The  tarions  metallic  chloiideg,  aiid  the  lUfiarentapJiU^.whic^ 
f^dR;  ff^mt  th^  union  of  nmiiatie  acid  with  metaUic  ^xiAefh  VBay 
1fe  V^'garcted  under  setecal  diffarenl  Aaomtieal  ^i«ts  of  viawt: 
\htit  1  shaQ  endeavour  to  illustrate  by  oonsideiKo^  ^the  barytie 

Mide  and  nmriate.    A^ording  to  Dr.  ThowEim'a  tabfe  of 
li^fsnlB,  oxygen  being  represented  by  6,  water'ia  9^ .  obUhnne 

1^  ipuiiatic  iicid  37|  barium  70,  and  barytea  78;  and  if  we.%dinit 
^fBf^  a  moment,  the  extatenee  of  what  was  formerhr  oaUed  4iy 
Wrifl&  a<»d,  its  nmifber  wiH  be  38.      ' 

ChlqriS^  cf  bariutti  isthen  composed  of 

ad  i-      One  atom  of  chlorine.  « ..•,. « i  ••  r  *••;••••-  ^^ 
-iio>    '...   Om  atomof  barium«.«....t./^«t....*  70 

^^  0^o0nig,  as  appears  to  be  the  «aso  with  muriate  oCipago^- 

^tnat;  ii  iMvtion  of  barytas  in  mmiatto  ac^id  eoold  be  §YMJf(h 

iA^t^  dryness  without  die  formatioki  of  water  oocufriqgfrqfi 

j^deedD^SfCftim  o£Ae  aeid' and  oxide,  and  the  imicm^their 

^WlttfgCfl  miAo9yigtif,  we  ahoddtheti  prpwre  nmriate  of  barytas 

^MfWpOijed  «f  • . 


>  i>     r 


One  atom  of  muriatic  acid.  .  •.«••...;..  S7 
.'  One  atom  of  harytea««.  «•«•••••  #  ^^v^ii »«  V8 


Of.rtj9>«<    ••    ».ct    ? 


><  > 


This  compound  would  also  result  from  the  decomposition  of 
d4lbi(%CDdt'eriwarter^hy  «d  atom  of  diloorido  of  baii^;^  ' 
^i^^Ooiisidenngy  aceordkig  to  xthe  fOpinionr  fiM«Bi^  a<^^ 
^^m^^^ttam,nxMi  rtill  entertaiMd  by  Bensetius,  th(it«ii|i^ic 

acid  gi»  ia  arooBipouiid  of.dry  muftmid'aisid  anil  ws^r^  47 

muriate  pf  bai^tes.  will  x^onsist  of 


.1       ^      O       '       t         ' 


-  dtt«  afom  of <]ry  taariatic  amd-.  t  w /. ; . ; .  28 
'  'OiieatomoFbar]rteSitk«t»..iii. ......  78 

106 

^«^"»niig  MtmWr.WwSn  lie  observed,  k  thbt  irliieb>lM«  itlteuiT 
*'*be&v¥otieeUi^^^n^nilJjig'thediloride;      >  •      ^    ri^^n  ' 


decided,,  whetker  when  ai|  oxide^  ^nqk  i^Jm^pt  ^^SMtM^  mm 
cifioBiji  9r  Btroptumi,  is  dissplTed  in  muriatic  a^id,  and  AxrysUU 
line  salt  containing  water  obtameidy  such  salt  be  actuaBy  a  chlo- 
ride ^ombhied  wi&^wateri  'or 'whether  one  lAofltt  of  me  wa^r 
snffeis  deoomposition  and  converts  the  diloride  into  a  muriate. 
Sij^posiagy  for  example,  that  1 15  parts  of  crystaUize^  mnpiite' 
of  barytes.  were  to  lose  9  of  water  by  being  heated,  that 
salt  before  sueh  loss  might  be  regarded  as  hydrous  ctdoride* 
ofbariumeonsistingof 

I  «toBi  of  chloikie ••••. .36 

1  atom  of  baiium • 70     - 

'     1  atom  of  wilier »/...^....«.    0 

116 

Or  we  may  consider  the  9  part*  of  wM^r  e^elled  by  hfiif.  nat 
as  previously  existing  as  snc)ij  boi^  t^  an^ag  fir^uvij^e  decfmpo^- 
tion  of  the  muriatic  acid'  and  oxide  of  barium;  in  whicn  case 
th»  aalt  woald  be  «<»npoaed  of 


1  atom  of  mnriatic acid.  ••• ••••••  37. 

1  atom  ofbaiytcB«««.««.«.«*. ••••••••  78 


■  iw-  ■ 

.  r .;  »i.i«n 

Wia  $Bd,  hower^y  by  eiqperimfiot^  ihMt*€afBUS&$eA  MOiiitedtf 
bMf^ioMs  fi  kiger  q«ant}ly  of  walker  Amx  that  aboyeBjB|yeitrf> 
According  to  Mr.  Aikm  (Nicholscm's  Journal,  vol.  nii«'P*dli!3i)^ 
^mtallized  muriate  of  barytes  loses  from  14*5  to  14*6  per  <M?]lt 
of  water,  by  being'  heated^  a  determination  which  ureea  i^ery 
nearly  with  Berzelius's  statement  of  14*8  per  cent.  If  an  atom 
of  chloride  0^  barium  ss  106  were  combined  in  the  cryst^ized 
salt  with  2  atoms  of  water  es  18,  then  the  loss  by  heat  would  a 
IM^l^  exceed  14*51  per  cent,  agreeing  very  neai^  with  Mr. 
Aikin's  statement  We  may,  l£erefore,  consider  ciyatalliieA 
Wiirriiht  of  baiytea  as  consisijing  of 

I  ^tomofchlaridtof  bsauBs*  •••«*».^#  106 

2atoms  ofwater.  ••••«•••••««••••••    18 

We^tofit9iktQi».^..« IM 

.      €Uorine 2903         ' ''r 


If 


Barium ••••••••••^.••••.  ^66^  **^ 

Water.  ...i;.\.i.... .V,  14*52 -«  ^ 


t 

J.....      1  atom  of  water  4. ». *....«•»      9 

124       ' 

>    Bat  •».'■•«».  4^  •.  ',  m  \      '  ■  'T 

'    Muriatic  acid..... •... ........ '.....;29*84 

:      Bfliytei" 62-90 

Water 7*26 


\  »      ■• 


m 

»•-••  4«»<^  -  *  .4'. 
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Or  lastly,  if  we  adopt  th|$  ppinion  forjpa^Iy  entertained  of  this 
salty  and  octtsider  it  as  cosiposed  of 

The  weight  of  its  atom  will  still  be.  • . . .  ^    lt5b'-66 

agreeing  Very  neaily  witil^  Aikiui  BensdiuB,  aadDr.  Wollastoa'tf 
meinour.    ... 

.There  i^re  hut  few  salts  siinilsfflv  cir^unstance^  with  the  crys- 
tallized Bunriat^  pf  barytas.;  I  shall  add  the  ^viva{ent  niinv* 
bers  for  crystaUi^d  n^uiiate  of  strontia  and  munate  of  Qme^ 

According  to  jSerzelins  (Proportions  Ohimi(][ueSy  p.  47^^ 
inuri9,te  of  §trontia  contains  40*53  per  cent,  of  wat^r^'ttte  cfalo- 
fidi'of  «trontiiini  wiH  th/evefore  be  dd*47,  Ifbw  an  atotttpf 
<Ailorine  s&  $6,  and  of  strontium  ^44,  will  gtreSO  as  the  weid^t 
iijPllie  atom  of. chloride  of  strontiam^  and  as  59*47  :  4Q*68  ::  w^ : 
^'52,  so  Kttle  exceeding  54,  or  6  atoms  of  water^  Aat  \re  TOfssf 
Consider  ciystaUized  munate  of  strontia  as  coipposed  of 

...  1  ^toi^  qf  chloride pf i*rQnJiii»i3j5 rt  44  sr?  80  of  fiQ^ 
.6atOf»9Qfwalter$  X  6«.»^^,,.^,,ft».s;r  i^      ¥^'lk 


9    ■ 


lifeight  of  atom. ....,.y.  •.,.♦•••♦.••      J34    JOO^Q 

Or  regarding  it  as  a  crystifiised  muriate  of  strontia^  it  vM 
consist  of  '        '    [ 

1  atom  of  muriate  of  strontia  37  +62  ^  89  Qr  66*4 
5  atoms  of  water  9  x  ^•♦^^•..•.•...ji\s?  46      3;?i5 

lii  100-0 

£!iystallized  muriate  of  lime,  aisicofidiiig  to  Beimlins,  eontaiiif 
40*2  per  cent,  of  water ;  the  ichloride  of  c^cium  remtioing  wUl, 
tfaerefore,  amiount  to  50*8.  Aa  <^fi^  of /^hloniM  ^^6$  wd  of 
calciii^  Q  2k f  the  number  representing  pblcuriite  0f*  c^c|iim  «s 
66 ;  and  as^'S  :  43*2  ::  56  :  54*23,  so^Ugbliy  exeeediiig  54^ 
thai  jve  iMy.keeani  crystallized  muriate  of  lime.as  constititibsd  (d 


I 


34i--' :  ■ .  ■        -  Prof.  Henslow  on  the  Deluge.  \i^)  * 

"''l«Wliiofehloride  of  calcium  36  +  20  =  6$  at  SXf^ ''■'''■" 
6  atoiM  of  water  9  x  ii =  54      4M      '  ^ 

Weightofatom 110     100-0        ', 

Or,  ;J 

1  atom  of  muriate  oflimeS?  +  28.  . .  =  65  or  59-09 
5  atoms  of  water  9  X  5 =  45      40-91 


,u, ,  Article  IV. 

On  tiu  Deluge.  By  J.  S.  Henslow,  MA.  MGS.  FLS.  Secretary 
to  the  Cambridge  Philoaophicnl  Society,  Professor  of  Mine- 
ralogy ID  the  University  of  Cambridge. 

{To  the  Editor  of  the  Annals  of  Philosophy.) 
8IR,  C<m»ri4^,  Oct.  IS,  1SS3. 

In  a  very  able  article  in  the  57th  number  of  the  Quarterly 
Keview,  the  "  Rehqui^e  BiluviaoEe,"  by  Prof.  Buckland,  has 
been  kt«]y  examined,  and  towards  the  end  of  that  article  some 
observations  are  made  upon  the  various  theories  which  have 
been  adopted  to  account  for  the  phenomena  of  the  Delwge. 
Tile  reviewer  is  decidedly  of  opinion  that  none  of  the  hypotheses 
hitherto  suggested  are  capable  of  solving  the  difBcoIty,  and 
seems  to  thiiik  that  we  ought  to  ascribe  the  whole  to  the  mira- 
culous interposition  of  Providence,  "  excluditig  the  operation  of 
ordinary  nature"  from  our  conaideration.  That  God  brought 
the  waters,  and  that  Grod  caused  them  to  assuage,  is  doabt^ss 
the  language  of  Scripture ;  but,  as  in  many  other  cases,  so  in  the 
present,  1  see  no  reason  for  supposing  that  he  did  not  employ 
the  ordinary  means  of  nature  as  the  instruments  of  his  opera- 
tions. The  reviewer  himself  states  his  belief  that  "  miraculous 
agency  is  often,  nay  generally,  combined  with  natural  means," 
though  he  seems  at  the  same  time  anxious  to  dispense  with  them 
in  the  present  case. 
'  The  hypothesis  which  had  hitherto  appeared  the  most  plausible 
' '  Vas  one  stated  by  Mr.  Greenough,  in  which  it  is  supposed  that 
ttie  waters  of  the  ocean  were  thrown  into  a  state  of  excessive 
'agitation  by  the  near  approach  of  a  comet.  This  hypothesis 
however,  is  now  clearly  shown  to  he  incompatible  with  the 
appearances  observable  in  the  diluvium  of  vanous  parts  of  the 
earth ;  and  it  should  also  be  recollected  that  the  near  approach 
''  ibf  a  comet  could  not  have  produced  the  eflfect  ascribeaio  its 
iaSuence  by  Mr.  Greenough,  without  affording  an  aaomtJy  in 


rater^  ^^^  ev^a  tha^  that  W^mVt  M^ught  to  wpIaiUrr 

Utheoax^sidered  the  mibj^ot>  ^Man  £b\]ift.^|^«d9|^^iH^  ^^ 
gpettiittd^  of  tjb^waten^.ofthe  Deluge.  Many  will  grant  you- 
Siat  tiSey  came,  if  Ydu  dstf  ishtsrw  *h<m<i}hey^4€^^aMed^<ifiilbid 
aU  the  conjectares  thjat  have  been  offered  on  this  pNaint,  suffici^t 
8tre8i|>4iH^  X^o\  appear  to  jiave  been  laid  upon  the  idea,  that^uey 
may  f)x»^^have ,  aepafted  f  biit  tJiM^^  iKteim^  trbtohi/Z^^were 
mcreo^grei^yl upon  the  eartk^^^  are  ttitt;  with m«.»  t^ehillioffer 
a  feiNDMMi^fii^npon  this  subject,  rather  with  a  yiew  to  promote 
future  inquiry,  than  with  the  wish  to  propose  a  new  hypothesis* 
I  shall  assume  that  the  flood  which  we  are  informed  prevailed 
for  160  days,  consisted  6r#«giyigf  fhwi  iim^  ijkdded  to  the  earth, 
'  and  leave  to  the  future  consideration  of  geologists,  whether  the 
supposition  of  their  hayiilg  ^ap.;  pa^ftly  absorbed  by  the  solid, 
oortion  of  the  earth  is  not  of  Itself  a  cause  sufficient  to  explaiu 
we|mlint8tateof?diei]sJDi^^  t. 


'Ori) 


8  ^;  Suppose  the  orlgitiat  level  of  the  suf&ce  of  dieooeiui^i  tc^^^e 

^.^ti^xj^lthe  line  A,-  and  an  hicrease  of  ^waiers  toha^e  ni^eid^l^o 

>  j^ffftpe  from  A  to  B,  sufficient  to  001^  ti»  tops  of  tho:  hi^hifst 

j,;lpoimtains;  T  would  ask  whether,  if  the  increase  w^re  x$^t 

^^ip^^den  fi9  it  is  stated  to  have  bee^^  we^'&iafy  iiot  imagiiifi.  that  a 

Vj  <f0q^}derable  depression  below  the  highest  knrd  wotUd  afle^a^da 

^^ft^^^pUcei;  owing  to  thbse  stt^id  p6rtioi^tf  ^Cthe^artb^ivl^chw^re 

^.^OT^/Qffginally  coveri^^  becoming  da%tirated  With!fniQiati]MC^^L^^ 

<^,i^j^s^,afi;er!  a  certain' lapse  of  time^  flie  siurfiijee  c^,^ei-Qq^n 

Y<,9)?)£^tjre$t  at  C,  teaming  the  ili^elrsfinaiiks -of  ihe  old  ^ 

.*f,j^gaiQ.  exposed.    Tb  decide  whistbei^  evnot? such  meQr  have  h^en 

^jjtj^  case  wilt  of  course  retjuire  ihal  failure  ohieFj^at^ns  sh<^Mld 

*'^^%.^c(e  with  ihid  bisect  in  view;    There. are^/i^PWI^Fer,  pejr^etin 

^^1  J^f)^ ;  9^ready  noticfea  in  geology  nrliidv'tendrtO  Ao\]^  thaf^an 

increase  of  eleviEttion  above  tbe'brigi^al'SiutfcuDeof  thfi  ciceaa'^aa 

^k^tf^l^^k'enviMe;  such  as  peat  land,,  ooafttainiiag  vast  iji^m- 

ij^.; {1^^  .01  trees*  Which  ^re  fbutid  in  sbtiib  fidtuatbns  ext^ndingtiiider 

^v'th^.b^  of  the  ocean,  and  whose  destMictic^  appeai^s  ta|)ave 

^;..}>^^CQevalrwith  the  I^eldge.    Also  the< 8wA0l{»y  iHin^^UQiQ  of 

c^jf  Jiufge^iracts  of  fen  cotkniry,  wh^  uri^  Miir  iaoapablf^fOf ^ribf  uc-> 

si/j  ^fg  timl^r,  btiit  in  Whith  iittmetiWqitai&titiss  of  the^laraptgx^^wth 

i^^yfii^e  fouiid  buried  iti  a  sound  state.    If  ii8hoiddbe<M§?(PtQ4..that 

ej/^i^|{najpj3^  6^^  bi[tftight  tip<m  theeartk  wm  f^  too  ffi'04^  to 

ai  yij^^pf  ,|he^^^s^  beco  ii^mr^ejl  I9  an 


ripntfjiui  tfb6¥d  tlie  (NirAMttof  Im-  o^eia,  t  tephr  AA<tlhifcniB»rt 
&  tifbjeGlfoff future  obeevfitioa {imt  1  tbmk  thbdinonMfp 

9bly1^  consideoiig  wkat  woiM  tie-tke  qna^tky^of  mi^  wtSbL 
ciet|t  to  coTer  Ihe  tops  >of  ibe  hidkiftsl  moimfaiiDg'^tfe  tfiiB  pMiiiikc 
q^0ma:it.'  Tbe  grelttett  «ltitiide  <»f  anjr  kopcvh  msqirtnmr  i» 
lyboiit  |iv|i  ttUds^  ^riiiGh  is  bul  thfliag  eompared  witk  the  ivdoBr 
of  ^eiutfar,  wbtoti  is  aboTe  4000  miW.  Let  a  prnpa  tain  j» 
tbtee-iBch  gk>bd  ia-  las  b»a4,  and  coasider-boifr  tfaiki  motMhm 
^e  iim  of  water  enffieieBl  to  cover  the  paitidea'  dF  (fine  ^dhadb 
wbieh  ai^  attaebed  to  ite  surfad^^  It  eb6uld  seeai  alai  ^diatt 
tbpse  p€fftioii#  of  Ao  earth  which  were  ftoAf  saiuiated  by| 
il^pistwre  before  the  t>ebige  wo«dd  abaoib  a  atill  greater  quaalityi 
upon  the  riie  of  tlie  ooeaOy  and  dias  a  farther  wDiaatiiia  adi^lBb^ 
bb  aQcoanted  for«  Suppose  a  basin  «aade  of  ptastar  of- pans^ 
chalk,  or  any  other  porous  oaierial,  to  bo  pardy  SHed^^widk 
water,  the  sides  will  immediatdy  imbibe  a  certain  portion,  and 
the  sur&ce  will  fa)l.  When  the  water  has  reached  its  matea^ 
depression,  fill  the  bof  in,  and  you  will  find  the  sides  atul  capaA 
Ue  of  absorbtog  anadditiojllii  quantily,  md  the  snrfuce  will  not 
long  remain  on  a  level  with  ihe  rim.  I  need  acarcdy  obtenra 
that  the  earth  appears  to  be  in  every  part  more  or  lesssatmataA 
with  water.  The  most  sdiid  rocks  contain  it  in  great  abundaaoe^ 
and  the  operations  of  the  miner  are  too  frequently  impeded  by: 
it9  pl^««P<»}^.  r  buA  lbe)i^?e  ibat&w>  if  aay,  obsejr^aiicma  hkw 
VJI)^tlsM>.)^w  V^^  with  the  vi«w  of  obtainiog  an  estimate  of  ^ar 
HWHUi  fffimtiW  ft  ^^SSsr^t^  4epth8f  or  iis  different:  de^oriptiooa  of 
iidk».  -    •  .^t 

..^  Tto  vim  of  iKe  •ii)>jo^  perfectly  .cbiodidce  prith  (fie  apooatft 
IfOfm  i^  Peii#9«»  of  the  gradual  mapa^^  in  wbi^^  the  wi^tppa 
l»bsid<rfL  ^f4i94  tii^watersretujri^ed6omofftheeartbc9ii(»?iMl^ 
¥1  An4  tba  Wf^em  deai^eaaed  pmtismally  uulil  the  tenth  iMonth^ 
'f!\mM9V^  hardly  %aire  beep  the  case  if  we  are  to  snmos^  wAft 
KMm,  tb0t  tib«i»  w^se  lare^iemp^  receptacles  prmared  f or  liii^ 
iMTArds  die  oei^tra  of  the  earto»  iato  which  toey  swl^^ii^ 
l^tired«  -  /   •  •. 

I  I.shQidd  scarcely  vratore.  to  alhide  to  the  mamep*  iia 
which  wo  v^  eappoie  Ihat  the  waters  weia  krof^^  nponi  tl|C^ 
faxthf,  b^t  that  I  pish  io  obsem^je  ti^on  some  other  pheaomc^vd 
aonn^otad  i^rjtb  the  aupitpsitrai  of  their  having  been  added  Istf 
ttie^arth^a  aivrtacey  or,  in  ^  langna^  ^  soriptare,  M  i9U9e<»^ 
l90Atbe£us#,ofthjeisarth«"  '    ^ 

\  Observation i^^pears to hiorr established  that  tbenw of- Aii 
dibiviAJ^  waters  a^  voituU^  .and  tbat  with  respect  to  Ifae  fresaol 
rniff^^  uitk»  biAd  thi^  Mme  in  dofrndhtg  tonraits.  .Ajulthie 
ligseee  distinctly  wi^  one  part  of  revda^oo,-  which  atatea,'4M| 
\^  the.  wiDdowa  of  heaaren  weaa  opeoed,  and  the  r^in  was  upon  tlfti 
Mctii.  &Kiy  dio  mA  fo4y  ii^Kta^  ?  v  and  «fa9  watm  jwtlwM^ 


tfdiare  Mi*8ii  tiooies  tpdjbaiiis  a  eertam^ikntity  of  &qhtoii0^^ 

Si tfaw  vvoald  not 'be  stifficimt  to  aanwef  tike  ^temttull. ^  W# 
mr  diailthe  weight  of  tiie  whole  atmosph^e  to'etjuftblieyf 
miljr'to  adie^di  of  water  of  about  84  feet/  andlkte  is^  mi^e^ 
«f  ataUM^iienc  aiF^  water^  and  difierbnt  gas^oi^s  mtxturel^/  ^9^ 
■nitt>  itherefore,  look  for  some  odi^  eatise^  which  has  <^eas@^ij^ 
op«M;e  etnee  the  supjAy  was  iRirfiished;  aWdliere  bf  cours^ 
BOlkn^  %ui  conjeetiure  oan  be  offered.    Witk  many  of  fi!^  "titt^ 
daelMseovs  in  tiik  •  department,  {must  haTiis  i^ootinse  'to»  tiile  t!^ 
tlMse  bodies  whiefa  have  so  often  been  considered  as  tbe|nrofoa^ 
liie  MUseof  the  Ddnge,  though  thjB  mode  in  which 'they  ftfave" 
been  aiippoBed  to  operate  in  effecting  thal^event  has  ae  dft^  b^eti^ 
]tefi|laHi  or  qridiouled.    But  befoi^  we  attempt  to  eiiliet  so  myste-^ 
ikros.  all  agent  into  our  service,  let  us  itiquire  ^lEt'it  ii|'w^ 
ckituallk^biow  respecting  the  nature  of  comets; 
•'  Of  this  we  can  judge  6i4y  from  tiie  astronomical  andoptiedl' 
IfiMUomena  which  they  pretent.    It  is  certaiii  thair  they  'ar4^ 
£^^  .uMances.  and  it  awew  iimve«aUy  coijedt«ifed  br 
liietiiiost  accurate  observefs,  that  they  are  in  great  p^rt/  if  nofr 
trhojBy,  composed  of  ac^ueotts  vapour.    Some  dotijiets  present^ 
iRi^eiiSjiBnetrcledbY'thls  vapour;  others  hav.e  nonudi^us  li^ra/ 
^js  they  approach  tne  isun,  mey  become  bri^ter :  the  liiSaiaqu^ 
tifLih  or  tait,  when  it  exists,  becomes  enkufged  ana  i^Eiore  brilfiahtjlr' 
and  when  the  eoinets  have  arrived  at  dieii^periI^elion,tibeirlast^ 
iftsbmetimes  feimd  to  exceed-that  of  the  pltmets.  In  their  r^tr^ 
from  tke  Sim, 'these  phenomena  are  reversed,  tmi'dt' length HM^ 
la^t  reflected  from  them  is  too  trifflng  to  be  any  longer  visitil^!^ 
iuriioughtiie  opimons' which  have  beenjiromUgatra  ecHofde^- 
iog'&e  tails  of  comets  diiKsr  materially  witii  respect  toSn^iatloilfjf) 
be  the  aature  of  tiieir  substance,  yet  they  ate  alf  coi^iatibl^ 
witfa.tiie  Idea  of  their  nuclei  being  composed  of  aqueous  pa^-; 
das*    One  •opinion  is  that  tjiese  tails  are  the  lignk  Of  tlm  suil' 
vefttcted  through  the  comet  acting  like  a  transpelarent  lebs  \  biiC 
this  idea  seems  to  have  been  ^atismctorily  refuted  by  subsequeni 
observation.  Others  suppose  them  to  be  the  vapour  of  the  eomet^ 
either  driven  behind  itfbv  the  impuisOof  the  sun's  rays,  or  raised 
by  the  heatpf  the  sun ;  the  latter  opinion,  which  wa$  held  1^  Si)f 
IsaAC  NeWton>  eeems  also  compatible  with' the  idea  of  the  com^ 
Inmsmitting  tike  rays  of  light,'  since  the  beat  would  be  greatest/ 
(Mbd  oonsequentiy  the  vapojura  lightest,  aion^  the  train'  of  Kglif 
reaching  from  the  nucleus  to  the  focus  of  thtsastron^omicali^ti^j 
Hovilevef  ^bisfiliay  be,  let  it  be 'granted  ils  hi^Iy  probable,  that 
some  comets  are  composed  of  aqiiecHXS  patticled,  whitih  at  k 
cUfltanee  from  the  sun  wiH  ^probably  .«onccete  into  the  form  of  1 
^be'of  ice>  and  on  approaching  him  will  either  be  wholly  oi^lfi 
pUrt  converted  into  vapour.    What  will  be  the  effect  of  eiteh  i, 
flM)diet  af^roaobing  within  the  sphere  of  the  eartb'r  atiti«ictidtt1 


Before  rep^ring  to  this  questiony  I  viill  aek  what  haft  been  the. 
fate  of  the  comet  of  1770,  whose  periodic  time  was  not  greater 
than  five  years  and  a  hal4  ,'aad  w)vdi  .could  never  wander  so  far 
from  the  son^as  to  get  beyond  the  orbit  of  Saturn?  Yet  this  has 
ttb);)>eeninnce  that  time,  and  no  solution  of  the  loa^ii^  t^^^ 
qftaj^pearance  appears  so  probable  as  that  ofieted  'bi^i)W  Bifi^- 
ster,  ''  that  it  now  exists  under  the  ionn  of  those  )eaktf&>us 
atnK>spheres  which  accompany  Ceres  and  Pallas."     ,. 

If  it  be  too  much  to  suppose  that  the  nucleus  of  such  a  comet, 
th9|i|gIk^cojQ9pose4  9(  aqueous  particles,  would  fall  Jxi.th^arth, 
ife  mftf  I  perhaps,  coi^ecture  t$at  a  portion  of  its  nebulous  toun 
l^ecbming.  entiwgled  m  our  atmosphere  would  be  attract]^  tp 
tbe.eart^  and  descend  in  the  fo^rm  of  rain  upon  every  portion  j^HT 
^  its  surface  successively,  as  the  earth  turned  upon  its  axis.  *P^j^ 
Conjecture  as  to  the  mode  of  supply  is  here  mentioned,  as  I  bef(^ 
stated,  with  the  view  of  promoting  another  inquiiy  upon  a  poiiit 
^hich  seems  to  be  pretty  well  established  in  geology^  vizl.ihat 
the  mean  temperature  of  the  earth's  surface,  at  least  in  tlj^jese 
latitudes,  has  been  very  sensibly  diminished  evear  since  fh^- 
t)eluge.  |f  the  mean  temperature  of  the  earth^s  sui&cfe 
'depend  upon  the  distance  of  the  centre  of  the  eardi  from'tfib 
surface  of  jbhe  ocean,  Uien  the  increase  of  waters  brought  liyWb^ 
aeluge  would,  by  increasing  the  radius  of  the  earth,  ]^r6duS^ 
the^tjtiomenoix  which  has  been  observed.  .  .r    ' 

'^^^l^may  abobe  proposed  as  a  subject  of  inquiry,  what ^rould 
e  tl^e  effect   produced  upon   the  atmosphere  by.  inctk^^k 
Sis  tiroportion  of  aqueous  surface  to  that;  of  the  dry  pi^ 
Womd  the..at9V0sphere  become    more    highly  charged  ifm 
aeneous  Wpour,  and  cause  a  j;reater  quantity  of  ram  to  fall 
aiuimMlly.'i  We  know  that  soine  of  the  planets  p^sse^s  ^  atmo* 
*  ^d  of  extreme  purity^  and  th^t  otheri^  wparently.haye  n^ne. 
g  the  former  dumber  is  the  moon,    jNow  it  is  rem^j^ftble 
le  Jatest.discoveri^^  Jead  us  to  suppose  that  the  ino^i^l^. 
^ei^^es  no  ^eas,  though  there  are  large  indentations  on  her  su|pt^<e 
which  would  speecUIy  become  sudi,  we       '      *        * 


were  she  inundatea  ny,^ 

]^0:^  far  s^ch  mvestigatiqns  as  these  may  tend  to.C9nfirm;^e 
j^uftory  ^f  the  rainbow,  havipg  b^en  0rst  seen  af]ter  the  Del^f, 
or,'  in  other  words,  the  non-existence  of  rain  previous^  to 
^IJMf,  f^^tft  I, leave  to  the  inquiiy  of  meteorologists.  ,r^u#sting 
'UkooBk  Jto  beaff  in  mind  that  the  only  account  we  have;o£:the 
*totiied^ty  which  the  earth  was  refreshed  befomthe  Dehigris, 
;|hait  .^*\th0re,  went  up  a  mist  from  the  earth  and  wa^te^eiSl  l^e 
vv^le  face o! the  ground;"  ^^  For  the  Lord  God  hadAOt^iiMd 
^4t  to  lain^upoa  the  earth.''  k> 

'«^;:.  r  -'. ...  •  .  %  jfemain,  Sir,  ypur  obedient  servant,  ;  J; 

A^ivri .'.     .,1.  .  J»  S,  HsiiaMW*^ 

o.'i)  ;tj.>it  ...'.-     ■      "   .  ..  ^       .  •       ,.        »     7l.\i*.  1 


*■'....  *  Tk 

JSr(?ft^  ,Qff9ermUons,  ana  Conjectures,  r/^miye  to  the  fSefifarMtfgn 
^H^the  Opossum  ef  ii^orth  Americu*  In  d  iMter  jprim^^j^ 
ea  jBf^m  to  Mons.  JBowwfl,  of  Paris.  * '  V  re 


'i.j-*5 


i^'JiifU 


llj). 


(Tp^he  Editor  of  the  Annals  of  Phihsopky.)     ^   .| 

''  I  R,1SC£IVB0  from  its  author,  the  late  Prof,  Bartbrf  of 'Philip 
-^elphia,  the  enclosed  printed  copy  of  a  letter  which  I  have  net^ 
eWwher^  met  with|  and  it  relates  some  circumstanceis  whicli 
lijaVe  i^ot  been  i^bticed  by-  Sir  Everaird,  Home  in  hiis  valuable 
observations  on  the  generation  of  the  marsupialia  in  the  l^hilo^ 
%DhicaI  Transactions  for  1808, 1810,  and  1819.  ^  /  ;  ^ 
'.  .  The.fcJ^sil  remains  of  a  soecies  of  cUdelphis  are  said  to  be  ji^Jt 
iinfrequently  found  in  the  otonesfield  slate,  and  I  know  of  no 
^jbtfc^r  animal  belonging  to  either  ofthe  secondary  or  any 'older  foih 
4l[^i^ti6n  which  possesses  the  smallest  claim  to  be  caUed  yiviparoui^ 
4^  does  even 'this  family  in  its  mpde  of  generation,  appear  tp  f^ 
^ore  tban  one  of  those  links  which  connect  t^e  higher  order'^ 
viviparous  with  oviparous  animals.  '   _     r^^    ^1 

j  ^  In  thia  point  of  view  the  Professor's  letter  becomes  inliresting 
.iK>t  p^y  to  ihe  zodiogisi,  but  in  some  d^ee  to  the  ped}<>g^^ 
"ijfcso ;  jand  I,  therefore,  offer  it  to  you  for  insertion  in^ihe  4^ii^ 
^^ philosophy.  .         I  am,  dear  Sir,  yours  truly.  ; ,   /  /    ^ff 


shall  contnve  to  seM  you  somethmg  that  may,  ^t  least,  0)nf^ 

z.You  and  I  have  often  talked  together^  and  specukted;  w^ 

the  generation  of  the  Opossum  of  rforth  America  Tthd*  Virginian 

':  possum  of  Pennant ;  my  Didelphis .  Woapihk))^     1  thniKT 

c^  '  '^  llicre  is  nbt  a  Kttle  confiisian  conceming  the  nofmendatare  of  the  djffbrcatt  spei:^ 
'  fli^IHd^Mub,  In  Ikc  wntings  «f  liimMnw,  €hsuM^  attd  dtbotf  naUttralistti;   fi«e  AluiMl. 

^^  ^eid  by  UitjiaBmi  himiM|lf,  aod  >)r  OmeUo.    I  hate,  ,theiefor«,  thov^t  it  mm  <iAyw»- 

T'tjie  fo  impose  a  new  anymore  deUrminate  name  u^o^  the  animal,  whidr  Vas  h^'tae 

i/Mri^flct  of  ti^  Mptoimciiti.    The  qietifie  name  4>l  m^«K^'dia#  i^  adlo^^  lii^l^ 

.  applied  to  any  particular  species  of  Diddphis,  since  joatt^  fii  tlia!  spooiMiiff  ^i^fskjM^ 

genus  are  Airnished  with  the  nutrptpiurn^  or.abdoi^ipal  sa^.  .^X  o^jedt  to  Dr.  Shaw's 

specific  name,  Vitgtniba  {taken  firbm  Mir.  ]^ennant),  because  it  ub^es,  that  our  Opos- 

oukikkmtoM^  toy  ei^iesppeSaUy  common  in,  Virgima;  whereas  tiiis  animal  isiMsdy 

aqwdly  oommon  in  every  part  of  ibe  United  States  (east  .of  the  Missisippi),  from  the 

li^ttudeof40 10  thatit^&JS  and  even  nucfa  further  south.  The  name  FTcMpMi^iridch 


«0  Jbi^  JfkiMliot^^m^&t^ie^  |iMI 

hSbmmiyo^fWhiti  I  bftd  Ae  {delusure  of  seeing  yotf  tft^Pl^Ift^ 

ddpbia^  tn&it  I  bad,  for  several  years^  been  engaged  in  itti'l^jti^l!^ 

■eve  series  of  experiment  %ncl* tMfervations  relaliye  to* Ate 

pttrioas  animal)   this'^'prodi^osum  animal/'  as  Bender ^efeflb 

|L*M  Hie  result  o^  my  mquines  will  be  communica^  te  tin 

j^biic  in  two  memolrB^  the  seoend  (ana  meki  diffici:^)  of  wl^ifli 

IS  nearly  finisbed.  '!.*;; 

.  latbe  .first  of  these  ue^smom,  I  shall  detail/ i^e  Ipngtih,  H^ 

generd  natural  history  of  the  animal;  examine  its  place  in  t^ 

wmm ;  ili  food ;  im  manners ;  its  geographical  IMg^^ifiroi^fgM 

.t^  eoiitinent^  tc0y    I  skdlalsopartiomi^nr  liotiee  m^f^itio&A 

of  the  intereoiarse.  of  th^se^es^  and  shiU  phmtie  Ae^  ftaUflg 

ItirOBghthe  whole  progress  of  what  I  caQ  th^  uterine  ^gpttkk^^, 

^trbid^  .comprebeads  d  peiiod  of  b^n^en  twenty-two  And  tweiil;^ 

.«a;;.days.  ••  .      •  

The  other  nmnoir  will  eommette^  with  the  seoo^d'  tcMn  of 

SealKlioiii  wfaieh  I  oijt  tiki  marsupial  gestation.  Thii,  wNich 
SAes  its  beginning  fi^om  the  first  reeeptioli  of  thif  eMibryeag 
.irom,  tibte  iiterii6>  into  the  m{|fSiq)iufti,  bourse^  or  pdaeb,  is  w^fSt 
.longer  than  the  uterine  g^tation^  and  comprehends^'  eteti  m  h 
•dhysiologieal  point  of  riewf  by  far  the  most  intM'esting  ^a  in  the 
.loatory  pf  thei  animal.  I  httve  beeii  so  forttmate  as  to  alcettaid 
the  size  and  weight  of  several  enbryons.fmmec^JAfefy  after  tbHir 
eilfkision  from  •  th^  utetad.  «  One  of  them  weighed  oiliy  oiif^ 
^  ^win  1  Thi^  wdght  of  eaeh  of  the  six  other  yoimg  ones  Was  bikf 
MUiif^  more  than  this.  !  .  • .  ^.  • 

.  The  young  opoSsmns^  unformed  and  petfectly  sightless  ttsrlbej^ 
A^afei(ihis(pej!^dj  jj^nd  their  way  to  t)ie  teats  by  the  power  ol^Hih 
Kitrttratble;^  vl  determinate  instineti -which  may,  surely,  be  coni^ 
wreft  4i  dne  of  the  n^ost  wonderful  that  is  f uniisheo^  to  ns'  hf 
illite  .sdehce  df  iinixitii'  history.f    In  tfats^  netr  ddndiiUtim,  ihw 
I  ^tatinue  for  about  M^4^  i  AAt  is^  until  they  attliiilth#H»W 
^of'sr  common  bouse^mouse  (Mus  muscnlns),  wbMtHey  begkiib' 
'.kavw  the  te^ts  ocatMnaily^  but  i«tum  tatbem  kgfliti^  until  ti«^ 
are  neariy  c^  die  size  of  rats  (Mus  rattus),  at  which  time  tif^ 
.  astftai  tb  benoriotiger  neeesMtfj^  suptA)rted  by  tfa^  bittk-'ol  tiie 
mother,  but  eat  meat  and  vegetables  of  VariMS  kindisr;    .    ■  -  )  ^ 
;    The  fbmale  Didelphis  Woapink  i^ometimes  produces  sixicfen 
young  ones  at  a  birth.  I  have  actually  seen  this- number  a^^tfeAect 


.  I^iwvr  ^toitcpj  Bignito  ''  iHitte  ike^**  I  sbbiiia,  perlMpi^  bc^  pratertd  tHe  Tatbu 
xjsmor  Cboetske  nsnies,.  Chaeruy  pt  Buquw^  but  Aall  kiww  not  the  fOMu^maadBJrfaf 
tiiese  appelUtioiiib  I  tnxf  add,  in  this  plM^  thst  th^  tpedfib  noiiMi  of  ^^  ^towUfAf* 
trhich  LuunBiu  has  applied  to  another  spedes  of  di&elj^  (die  Merian  b^audA.^ 
^emanl)  ii  lifceiRiw  exoeptioiiAUe ;  fiit  I  hate  disoofeM,  dial  n^  Diitlphii  Wespbik 

.  crfkiAxapr^e»:b«r  jpoang  COM  apon  her  bAcki 

.     5  l4b^ii.p.Sl««  > 

-fr  It  ia  not  true,  as  has  been  often  asserted,'  ihat  the  modier,  with  herpiim,  fmU  the- 
3fteuiwtneai intft  «ha  pcteoh.    Ii» mf  first  mtakHxi  1  shall  Amt^  m  tfaoMdifii^lite^ 

i«|^,«M^th«t^thesonwM«n  o^BiiOf  an  ihi«.ffriijMl4i««ltoseai0»«aoaea«rt. 
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t^!iid$4:  6mi  tile  uWn^  tbef  aord  tu^  wW  <^6nf  siwiU^i  btti  t^ 
fet^tlit^tly^l^^d^'  The  fhtbh  ctf  tfae>  ffitttfe  ^ej^es  4^  lii«re^ 

^  $«[iiM  iil.tt  ifter^  iitiriia^  eiftb^l^«  Its  liioiltli^  #lieh^tt 
il^W^rds  to  %0ei)B^  tery  lutfie,  iS|  tt  .fif8||  «  taittote  hd^ 
tieatljf  bf  a  triangttlat  foi^^  and  juftt  of  a  dtjifficiecft  it2«r  io.teMPV% 
Ihl^  tellt^  to  vrhieh  tli6  liUl&  creature  adheres  to  fitnilv^  tfattt  iiift 
lO^fieiy  mftH^  ^f  surprise^  that  Beverley  t  aiidcmuesir  -#ritefii 
have  asserted,  that  the  youn^  are  t>r%ihally  |lrdduc^d  ik  IttI 
ttfarsiipjaiii^.  wh^re  they  povf  last  to  th^  tdats ;  an  optntm-iery 
^(^r^Iiy  ifdopted  iii  mMy  parts  of ijie  VtiMedSilates^         :    "i^ 

It  is- not'  tFue>  tili^t  the  youh^  oSAiK^.be  d^taibhedftesittlri^ 
iaoUier,^  llriihcNit  tW  lOsS  ef  bteod.  I  can  assert  the  eeafthcrr 
from  msiaty  eltperlmeiits^  lAade  uppn  embrjrons  weigbii^  mm 
Igraias^  wiA  Upwards,  t  have  fdly  satiBfied  myself  as  to  i^I  tbe 
taudoas  eirt^mstaoces^  both  in  the  stmotcire  and  m  Ibe  exettkm^ 
'^1*  the  taoitmlif  anitnal^  whkh  ettldhila'ity  wUl^  yet  a  mere  spcfCdb^ 
^  it  were^  of  living  matter,  to  cling  so  firmly  to  the  fountim  tt 
its  snpiiort.  .  . 

It  IS  tilily  an  iiitet^iting  lask  io  pnrsne  iiie  vlorioits  steps  in 
^e  progressiva  eyokKHicM  of  the  |)arts  of  the  y&Qfi^  oplessass^ 
ishile  ih  the  ttiarSupiuBt j  atid  eSpecisdly  se  leng-asit  i^nitttesmrib^ 
attach^  t^  th^  teat«  It'  i^  niltutal  to  sti|)pose  that  ^e  all^etrv^ 
fill  band  of  Nature  first  evolves  theise  ^aris,  vi^iidi  araihe  iHest; 
imriiediately  importabt  to  tbe  animaL  In  tbis,s^>^d8itt(p»  HM 
liire'JiM  miflltaken.  It^iS  a  leffig  titne  befoteithe ettibryodbas'ifafy 
occasion  for  the  SStisi^s  of  Sight  ahd  heilrihg :  bit  a  metudf^atta 
-th^  ^bwers  of  deglatitioti^  a^  Well  as  of  breaSiiiig;  ate  fili^eslary 
t0  i'^  4fHinedidte^  aftet  its  eitclosioxt  frOM  tbs  fitSrtuM  A^bet^ 
li^gly,  its  Mdntb  and  abstrils  areop^d;  srid^  ft^ttailbtig  tbiie,  dl 
^b:  a^^hjob  it  respires  is  rebtiv^d  thfbu^h^  and-  passes  mt  tfty 
the  latter  ehaoMli*  the  Stbinibch  sebmS  to  perform  itsdt^bsliv^ 
Q^e  ia  the  embryon  immediately  aftSf  its  fiMt-  atiad(binSlit  tM 
tbe  teat;  %  sad  dbe  ivdhderful  littiiii  didelpbi^  is  hf  ub  ^eaus^ 
the  itMrniniate  or  tbS  pmiv^  beibgseaie^physiekgisfe  afad  iiiS#^ 
raiistS  hate  teptbsedted  it.§  .        •  .  i?  u  . 

\^^  t  iiave  b6en  informed,  that  lemaie  opossUxns  have loien  ^een  with  more  t^an  six^cn 
]ilinirig  ones,  of  ibe  same  iirik.  I  eaimot,  however,  place  unplidt  dependence  trpon. 
tfai^  mfatmaddh,  especially  as  I  ikri  nerer  ^een  ih  opdHt^iiiii  wlttt  more  wi  iixteen 
ieatft. 

within  the  tme  one.    They  are  fbrmed  at  th«  teat,. and  diere  they  grow  f^  ^fUM 
'^ifhiSai  iiogetiber  tetd  perfeet  ahapt),*'  ^e.-^The  Hilttotj^  df  Virginitt^  (kk:  p.  1S6. 

..•flAtt ix^Bjisajh  weighhig  only fbtty^one  grains,  t  Hk^i  iein  ihe  Miy^teH  tWieShia^' 
derably  distended  with  a  white  matter,  or  milk.  Bttt  the  milk  thit  ilS  Sf^^^b^t^ 
taibtyons,  fhr  a  fe^  day^  after  Ch^  first  receptioii  ihtb  Ihe  marsnpiuSi^,  lir  niHxly  ^!fii« 
ddi)  ot  iittiisiiaTdif .  ...  r*..   1-. 

''  J  Bit.  Pennant  saiys  (iit«y  adhete  to  flxe  iea^  *^  Hsi  i^  ^tf  itetH  iAtamm,^' mmf 
aMvei^t  8 di«^  of  petkeMtin  dttpe^ aitflfttbtitt  iighl^  t^f^Oti  iM  lililrf  UA* 
which  they  undergo  a  sort  of  second  birth."— (Arctic  Zoology,  Ttft;  i.  p.  S4.) 


SGB  FmMk  flflrtiiiilfaMi  aiiif  flhuAifliiii-  -^        IMML 

..  Tilt  toes  pCthe  foie-fret  of  tiie  omMbem  eodbcyoi'^paMMii 
4are  fumiajied  wtb^fibaqp  uidJbaid  nftib,  (^r-elMrtf  ;'JiQilf  IhU 
18  not  Uie.case  with  the.fa!MEMi*f<^t  The  liOter  m»»  fer^#MM 
weeksi^  of  little  use  to  ,the  aniioel ;  but  bf  mettis  of  tho  fiMBmr  if 
11  enabled  to  cling  moat  firmly  to  the  teat ;  and  espeeuAjrtdtbe^ 
hair  in  the  marstipium  inunewtteIy*aroniid-the  teat*  \  ^ti&ixA, 
supposei  with  the  respectable  Mr.£.  Home»  of  London^  thattlie' 
viscous  fluid  which  surrounds  the  body  of  Ihc  embryon,  ^vdlmil^- 
is  first  excluded  from  the  uterus,  is  otanyweme^  in  £BiGiIititliiir- 
Its  attachment  to  the  teat.* 

There  is  one  instance  of  the  evolution  of  the  parts  of  tiie 
embryon-opossum^  which  has  ^eatly  surprised  me,  andeesitiais, 
with  many  other  facts,  to .  show,  that  Nature  will,  ibr  a  long  time ' 
at  least,  confound  our  endeavours  to  unni?el  her  rttt  mirahUe  ^' 
final  causes*  In  an  embryon-opossum,  weighing  only  sixty-er 
eighty  grains,  and  entirely  destitute  ot  the  senses  of  sight  and 
hearing,  yoii  may  observe,  with  the  naked  eye,  the  marsupiumof 
tiie  female  distinctly  formed,  and  even  count  the  number  of  the 
teats. 

The  humane  and  ingenious  conjecture  of  BuffQn,o(meemi9g  Aie 
preservation  of  human  embryons,  or  at  least  fetus,  >fiur  frem  Ming' 
arrived  at  their  last  stage  of  growth,  had  received  some  oosfino^ 
ation  from  my  experiments ;  f  but  I  cannot  at  imsent  Aeikm^  ' 
these  experiments.    I  shall  only  observe,  that  an  eposam^ 
embryon,  or  fetus, ,  which  weighed   sixty*-se'ven  gtaiiis,  bred  >- 
upwards  of  thirty  hour^  after  I  had  detached  it  from  the  teal*'- 
Another,  w|iich  weighed  116  grains,  lived  thirty-^ight  honis,  aC  -; 
which  time  I  killed  it,  bv  putwg  it  into  spirits.  -^ 

At  the  end  of  about  fifty  or  fifty*two  days,  from,  its  first  reeep-^  * 
tion  into  the  pouch  (the  period  varies  somewhat,  ew&a  amoa^*  - 
ihe  different  individuals  or  the  same  birth),  the  eyes  of  thoydtti^  '< 
begin  to  open«  At  this  period,^  and  for  ^  shot  ttime  before,  it  is 
capable  of  retukttts  the  teat,  aifier  havii^  been  sepaiated  from-it  \ 
by  the  hand,  or  otherwise.  .     >    .        ?     ^ 

The  ^wth  of  the  young  opossum.while  in  the  maiai^Hiinu  -'^ 
and  under  the  immediate  care  of  .its  mother,  is  pietty  nqpid.  I  ^ 
have  found  that  the  same  embryon  has  inoreased  in  weight  531  •>! 
grains  in  sixty  days ;  that  is,  at  the  rate  of  almost  nine  grains    ' 

*  Spetldng  of  the  k«ii{;uroo,  Mr.  Home  nya,  '<  It  would  aoem  piolM)i^  tet  At 


UMMJIIr^  the  fnttts  it  oRgixnBy  attlujied  to  me  nipple  by  means  of  the  gdalmim» 
sabetisee  oontwied  in  the  Qtetiii.'**<-<ObierfBli0BS  on  the  Mode  of  Generation  of  tfii 
kanguroQ.) 
f  *•*  Penoone  n*a  obeervi  U dur^  de  U  gestation  de  oes  eniineoigt  qoe  wnptimm 


*7 

r 


ni^eanvana  dans  leurpajwDatailfde  tidier  descvoirconilA^  '" 

pettent  de  temps,  et  oomlnen  de  temps  encore  epres  Ja  ndsaSBO^  lee  pefiti  itstnt'"'^ 
■ttirtits  m  la  BMBidle  «Tint  que  de  8*en  s^arcr ;  ceUe  obtcrvatumi  CMriauc^fmitf^e^j it: 
mimt^'pamnii  rfooilr  ntflt, «»  momt  tmiifumi  patt4trt  pielfue  modern  it  tomaemt 
Is  v^  «Mr  €i|/kii«  eeiiatt  cwNrt  Ic  «mR«.^--(ffistone  ^atiii^Db,  &fi»  took.  3^d..  m^l, « 


(^  Wig^t^^t  iiaiiclugreatiiTfMievtfi^  tiitif^ttmrtiterf  ^e  tibitns(| 
trjlii)Ol  ft  iffnrV  ^"^"^^  growth  in 'ttboot^it^nAodfits ;  tilitliiivel; 
i^Mifttti  ^'<lar  latkadoB^  lnyd9tiBf)f  |MrOcreatefS'tbe  fitrt  year  of 
i|i04iBlcqgice».'   j  "  •  '*'  '"'  "     *''  "  ."*"  t* 

ftri^iiibly  I  jioverbeea  Fektkig  iiothik)^  btit  what  h  fsmiUiftttJ^ 
kj^wjor-  W  you.*  The  foJlowing  fact,  however,  will,  I  flatted 
w§jf9^ih9:evimiy  n»w  toy  cm;  khA  if  the  Matidn  of  it  ^pulct 
^Y^jfDU  h«lf. theiplessiiFe  that  the  discovery  of  it  ilid  rAe^  I  am. 
perstiaded^  Uiat  this  letter  will  not  be  altogeflier  Unacceptslbl4tt^' 

y#«»  *••  <t  -'  ^ 

^'Xh^A^  14tk  of  MftTrl  pufebas^d  a  female  d][)os«iim^  witV 
8%vp>i  <}tMng'on6s«  '  Tmywerfe  at  thi9  tim^  ttbout  the  ^ize  6f 
r9i$^  tvw^ikiBdr  growk  i^tiid  aabsisted  partly  tipon  their  hiotherV! 
T^ikf  and  partly  upon  meats  and  y^gertables.  Of  coulr^ie';^  the 
p^od  of  their  si6ce«s£(r^  connexion  with  the  mQthe'r  was  at  an 

■;@n.ih«  21st  of  the  mont^,  that  is,  at  the  expiration  of  seven , 
complete  days,  upon  looking  into  the  box  whii^h  contained  tbe  ' 
a%Nli%]^  I  taiitid  tbut  the  mothar  had:jcf$t  e^icluded  frofioi  h^i,^ 
ufc§inia  sei^en  embryons,  the  atnalWt  of  which  scarcely  weighedi,: 
ouQ7gMiD><aD»tkter  baldly 't«^o  gffdni^;  and  the  remaiiii]jlg*||ve  ' 
(t|J|i^il.togalhfff)  exactly  se^Hgtams.  •    .     ..,     ,  .X 

-l^y:  my  dear^Sk,  who  are  by  no  means  a  stranger  £o  th^^ 
eiftbiMiadia'ifaftti^iiMpit^  by  the  conteinplation  and.  i^tudy  of  , 
N^iteme^will  redidily  iinagine  What  were  my  sensations  on  tiie> 
dif^o.iEei^  bfthia  ^am^cted  new  feimily  of  didelphides.,  The!.^ 
fact,  which  I  was  sa-fortCinat)^  rts  16' WHli6ss>  is,  in  my  opinloja,' 
on^<»{  tfao'iBostiAlciietftiiig  in  the  ^hc^le  science^  of  Koology ;'  and  .^ 
sot^^jis  Lkflow*  ii  htt&  never  been  noticed  hv  any  natviraust  buj^.fv 

'^Quwill;  r  dotabt^sroSi  i^ntnediately  attach  to  this  fact  its  prOr^^ 

i>efiandxfttt>viriia^j'  We^are  no  longer,  it  appws  .to  ca^^rat  jL^.j 
OSS  to  comprehend  the  final  intention  of  Nature  in  lurn^hin^'* 
the^o^jpiqsmimi  with  a  potti6h  fbr.  the  refception  of  tli^e  'tfcpjl^^^ 
eiiG|>ry4ii9/vBxchiited^  a9  w^  hftve*seen  they  are,  fVblte  tjie  litei^us..',^ 
in  t^^t]f  iififcna^d\siaf6/  Ntlfiiite  h^s  dgtermined  that  thV  feroi«3i|.^,. 
dicklphif  ^aU  produced,  at  least;  t#b  jittetk^^  of  youiig' ones,  m  the.  '^ 
course  of  the  same  year.    SoperfetationX]^  should,  perhap^i  in* 
stri^*pi?pp*e1y^  s^nferiijik  superfeitation)  i^  wholly  ineompotifite- - 
wirtiVfhe  ^staibftshM  laws  of  tfee  eqonomy  of  the  dideiphis.  \  'Btfl;  ^ 
[tfature,  always  provident,  wastes  no  time.    While,  ther^fbre^ 
thaifiMb'iitteF'Of  yoa^ng  opossums '^re  fast  approachijig  lotliftiri 
adult  or  tnor^  independent  stote^  the.  molW  aaoep^thc^'af^diMlt 
of  fbe  raalcj ;  9he is  impregnated;  and  aftet  ft  g^sJtAtibn  ^M<JKiS  .,! 
tioty  I  think,  retnafhaMy  shbtt,  if  we  do^nsider  the  sm^'si2e.Q]L.w* 
the  em1)Tyons  when  they,  are  excluded  from  iha:  uterus)^  tW  *~^ 

•  ffiilffiili, 'ih^  thg  pfOls^tf  irhich  I  liave  quoted  fioni  his  work,  i^aVtir^^Hc^Iy^^t 
oibterved,  Uiat  the  uterine  gestation  of  his  Sarigue  is  very  short  t  i^ort,  indeed,  when 
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manopium  is  destined  to  perform/the  office  of  a  second,  I  was 
eoin^  to  say  a  more  important,  uterus ;  just  at  the  time  when 
ttke  first  litter  have  attaii^y»ucU  a  size^  that  they  are  no  longer 
(one  or  two  of  them  at  l!he  utmost)*  capable  xif  taking  refuge  in 
her  pouch ;  and  when,  being  now  provided  W4th.te6(^.  and  the 
^fqmsite  stfen^th^  they  aremot  necessarily  depandftBt'^JpO^Qweur 

mbtner.  )'(''> 

But  even  after  the  second  litter  has  been  received  into  the 
marsupium,  the  young  :6f  the  ^firet  litter,  if  any  of  them  be  living, 
Bl^l  cciulinue  with  the, mother,  who  does  i^tyet  with^ffv^  ^°^ 
fhem  her  useful  attentions  and  assistance,  'fpey  are  n9  Ig^SfJc 
iad^d.  permitted  to  take  the  inilk  secreted  by  bar  brei|at^.^^!^y^ 
sbe  aeidiulpusly  watches  them,  and  .even  conveys  them,  iK^^Uf  tb|X 
olittg  tp  her  back  and  tail,  fon  considerable  distances  thrbiig^t|i^ 
woods,  &c.  .    J,   .ra 

#  ♦  #  #  #     .  .      : 

feut  it  is  time  to  put' an  end  to  tWs' long  letter.  •  Beltet^W^J 
lAOl  Ik  truly  glad  if  it  «ffbrd  you  any  informatiotf  t>t  iktmsi' 

'<yith  the  genuine  regard  of  a  naturalist,  I  reinaStt;  'ttijf-^feif 
Sir,  yout  jKend,  8cc.  Benjamin  Smith' Blattt^l'fl 

Astronomical  ObservaiiofiSy  1823:  iijaisj** 

\ ';  By  Col.  Beaufoy,  PRS.^        '       •  "^  '^^^^^'' 

>       Bushey  Heatl^  near  Stdnmore.      '      N'i'"i>i?«i5 

UkitttcteMO  sr'iW'^Ndrth.   -Longhude  West 5n  time  1"«)4ttK"''^'^  ^^^ 

Oct '  9.^'  Immemaa  of  JtipieetV  atocmd  {  t^  II'     li^'^Meaii'Tllke'tt^^a^^. 

M^tdlitev..; ....•^:..2   )«;  19^)28   ABetn Vine lit4ta«n«lsb 

sateUite 2.17    S8    18   Mean  l^imeVu  Grem^. 

Oct..  0^     InwMiiioQ  <)CJupif9r*8  Beomd  j   U    47    28  Meaa  TiineM.%i8^f.,„ 
'satemte  .  . . . .  .^TT........:  ?   14'  48    49   Meim  TimeWffiSifeMl . 

sateUite }   17    84    48    Mf^t^'^im^'Ctariwriitiio 

wamtopat  Ais  Arab  ^msiiai  vHb^^bat.  4l  t^  tmanupiiniw   Bnit  I  hiafiA^mm^  iMH 

the  fenude  diddphis  cairiet  her  young  in  uiero  between  twenty- two  and  twefify-siz  days, 
iftscfc  WBf(fiv(xm8idenftdepteqd«<«vf)i)9ie0tAftiho  ^n,mo§!!^^tml^mf9^'&Pm^ 
than  one  grain)  of  the  embryons,  when  they  are  dislodged  from  the  utenis :  for  the 
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^lAjpjpendix  to  the  Abstract  of  M.  Ramonffs  InsttiietUm  fift 
^  ^ ' Jbdrometrical  Measurements.  By  Baden  Powell,  MA.  of  Orirf 
^  rCoJlege,  Oxford.  ^ 

'^^lii6rdei'*to  render  more  complete  the  foregoing  c6mpendiafli> 
dtkd'^s  some  readers  may  wish  for  an  accoant  of  the  principles 
ofnwWch  the  formula  is  constructed,  it  may  hot  be  improper 
K^re  to  add  for  their  convenience  a  brief  explanation  of  it,  toge*- 
ither  with  some  remarks  on  other  points  connected  with  the 
subject. 

I.  Outline  of  the  Demonstration  of  the  Formula, 

M.  Biot,  in  the  small  tract  prefixed  to  his  '^  Tables  Barome- 
tijique^  Poftatives/'  hm  given  at  large  the  demonstration  of  a 
ig^^la  whicJ^  difieiB  from  the  prescoat  only  in  soxpi^  very  ^lighi^ 
modifications.  I  shall,  therefore,  do  no  more  than  present,  a, 
f)^e!tcl>  Qf  his  elegant  investigation,  the  principles  of  wtuchmiiy, 
perbap^i.  b^  n^fulestUficieptly  injtelligible,  without  following  him; 
through  all  the  detail  of  his  analytical  processes.  The  reader 
'  who  is  desirous  of  fully  appreciating  their  beauty  is  referred  to 
the  original.  ^^  ... 

As  I  here  propose  only  to  give  a  mere  outline  of  the  investiga* 
tion  of  the  formula,  it  wiU  be  superfluous  to  go  through  the 
elementary  proof  of  the  general  theorem,  which  establishes  the 
relation  between  pressure  and  elevation.    We  may  set  out  by 

assuming  that  the  difference  of  elevation,   2.  =  ^  log.  ( g) 

M  being,  the  modulus  of  the  common  system  of  logarithms,  and 
C  a  coefficient  involving  the  various  coiTections. 

{(h)  Oar  object  is  to  discover  the  coefficient  C.  This-  M<,Biot 
firoceeds  to  do  in  the  following  manner :  * — ^If  we  represent  by  8 
th^  dfeiisity  of  the  air  under  the  pressure  A,  that  of  mercury  beiHg 

ijpitiy,  "^e  have  3*  =^  C  A,  and  j  7=  C.    We  may  obtain,  &er^ 

fpre,,  thp  value  of  P,'if  wd  have,  by  very  exact  experiments,  the 
ratio  oj^tlj^e.  densities  of  air  and  mercury,  under  a  given  preissu^ 
of  the  aliaospherie/ 

This  ratio  is  not  the  same  in  aU  countries ;  for  in  att  eoimtries 
Ibfe  wdght  of  bbdies  has  not  the  same  iatoisity^  eswelMUEtt 

-  i  -''■'*  1'  '  A  '  '  ' 

Irbm  ^eameriments  on  the  pendulum,  and  the  ratio  7  Teries  with 
the  intensity  of  gravity.  Indeed  I'is  tibe  density  of  tlie  air  under 

*  Mesnvet  Baiomcliifflw^  p.  7. 
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a  given  pressurei  for  instance;  29*921  inches^  but.accQirdinjg  ^ 
the  intensity  of  gravity  is  greater  or  less,  a  column  of  wTcure 
of  the  constant  height  of  29*621  inches- will  weigh  more  or  I^ssl 
consequently  air  sumected  to  this  pressure  will  he  more  prless 
comprised.  Kow  ny  experiments  with  the  pendulum  in  d^] 
^t  latitudes,  we  find  that  calling  the  forceotgravity  mlat/ 
nriity,  in  a  latitude  4^,  it  will  be  expressed  ty  1  —  0'002o! 
COS.  2>|/.*  The  density  J  being  proportional  to  the  n^eighiwilj 
vary  in  the  same  ratio ;  that  is  to  iiay,  calling  it  5  in  lat.  46^,  and 
iind$r  the  pressure  k,  it  will  become  for  any  other  latitude^  and 
O&der  a  oolumnof  mercury'  of  the  same  height,  S  [1  — O*00S837\ 
4k  COS.  2  ^].  The  ^efficient  C,  which  etoressea  the  rfitio  ofitbe 
density  to  the  height  of  the  barometric  column^  oi;^)it  ta  Y%ry  w^ 
the  same  proportion,  and  consequently  becomes  0  [1— 0*00283tl 
.COS.  2  4^']f  which  being  substituted  m  the  value  of  z,  gives  z  t=^^ 

c.[>-ooo»S7>.«.-r«Tl  ^ ^''S-  (fi) '  '"^  *"»  "''y ^*  ^^^ ^  «»*^- 

cient  to  find  the  coefficient  c .  [t^o>oo8M?i  ;cx)»i.g^i^y^^P^^^f^^ 


for  a  given  latitude ;  for  thus,  4"  being  ktown,  we  shall 

also  -^  I  and  the  formula  becomes  applicable  to  ^11  poi^ai^lfi^ 

Ihtitudes.    The  formula  may  be  tendered  tiiore  conti^illtot  fey 
causing  the  denominator  to  disappear,  w|iicb  is  easily  dpno; 

for  the  fraction  ^^^,00^3^  ,  ^.  ^  >|.  ^^^°g  developed  in  a  series  by 

division,  fcecomes  1   +  0-002837  bos.  2  >^  +  0' 00000804867. 

Cos.«  2  iP  + or  simply  1  +  0-002837  cos.  2  4'  by  contijiiJ 

ing  ourselves  to  the  first  term,  which  is  alone  of  sensfiHe  magni- 


M 
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tude*    Thus  we  shall  have  2  »  -^[1  +  0^)02837 cmt. 2«^| lqg¥ 

;;  •  • 

(9.)  Xhu9  far  we  have  iiupposed  that  the  Yfdae.  of  the  oofifficf^ot 

C  or  -  is  the  same  in  all  the  strata  of  the  column  of  air  ^  t>)jii  i^ 

i^nqt  so  JB  Mature;  and  matoy  causes  teitd  to  mak^thi*  tUib 
vaiT.  The  principal  cause  is  the  inequality  of  the  tempdrtitUHy 
©f  th^  «rtrata ;  fbr  the  felasticfty  <yf  air  is  augmeht^d  by  tt\§4it,-^IW! 
ft  at  wHh  a  less  deiisityy  it  can  support  ^n  equal  <36hniiii  df  lUA^ 

Wtyj.whioh  makes  the  ratio  ^,  or  C.vaiy*  '    ♦<     •  *'f"-> 

Hiis  ftitSo  ftlso  varies  accordiflg  td  the  gfeat6r  or'less  biiknfi^ 
of  tK^tt^ous  Vapour  Which  is  found  suspended  in  the  differ^m 
strata ;  for  this  vapour  weighs  less  than  dry  air  of  e.qual  elastic^ 

•  Thi»  expression  is  deduced  fifom  one  given  by  Lsplace,  Mec  CcL  b.  10.— <See  M. 


jS$r(9e^  'so  thajb  it^  presenoe  in  thq  different  atraia  ren^i$i:^.0VMi 
j^ro^rtioi^ally  capabLe  of  sustaining  ^itli  ^  )esB  d^Q^ity  aii  ficj^ual 
tolumri  of  mercury. 

\  Wtly,  th^  4§ci-^aBe  of  gravity  fts  w^  rf^^ecle  f^irth^r  fr<)fif.  ih^ 
oefttr§  pf  thq  earth  is  another  cauft^  of  tJie  change;  fpi^  hy,Wf^ 
doori^aa^  a  columa  qf  mercury  whose  length  i^  A,  weighs  ^P  o^Wft^ 
(he  l§.^s,  as  wf  recede  frpm.the  oeptre  i  if  it  weigh  less,  it  cQjpi^ 
prp^&9%  le^s  the  strata  of  air  injtd  .whi^h  it  is  carried:  tl)us  tn^ 
jf^(io  of  their  density  to  the  l^ogth  9f  the  ooluwm  pf  jnerf?ui:y^  pf 

t,  is  tio  longer  the  fiame  for  thene  stmta  as  for  *ho»e' which  »« 

below.  If  all  other  circumstances  are  alike,  the  densities  of  the 
itfgtti  of 'air  wlii6h  these  columns  x^ompress  wjU  be  likewise  pro^ 

piirtional  to  tkem*    The  ratio  ;,  m  Q,-  thepefoce,  ought  U>  ym^ 

ftom  one  ^tratun^  to  another  proportionally  to  th^  force  g. 

(3.)  The  amount  of  each  ot  these  corrections  may  be  edcu-* 
lated  on  the  following  principles  : — 

First,  the  action  of  temperature.  Prom  the  influence  of  this 
emme,  a  masi^  0f  air  whose  volume  is  1  at  zero  (eentig«)  he^omen 
at  t  degrees.  1  -f^  .  0*00376,  the  barometrical  pressure  remaining 
ihif  same.  TJnder  a  constant  piressure,  the  densities  of  this'mas^ 
anf  f eciiprooaUy  as  the  vdumes,  and>  therefore,  if  tife  density,  at 

aero  be  1,  the  density  fit  t  degrees  will  be  |i^  0.00375  ^^^^^  ^ 

cthstant  pressure ;  the  ratio  -j  or  C,  must^  theitefore,  vary  pro- 

']^pitioAaUv  to  this  quantity.  ,. 

.  ^econdlyi  the.inflaance  of  aqueous  vapour*  Aocprding  to 
the  experiments  of  De  Saussure  and  Watt,  the  weight  of  this 
vfgp6^  is  to  that  of  air  as  10  to  14^  while  their  elastic  forces  and 
temperatures  are  the  same ;  that  is  to  say«  while  the  air  and  the 
vapour  beiijig  at  the  same  temperature^  sustain  equal  columns  of 
mercury.  The  substitution,  therefore,  of  this  vapour  in  the 
Afat^w  the  aif,  renders  tJiem  (Specifically  Kghter  without  dimi- 
i^isliing  their  elastic  force.  To  obtain  the  value  of  this  effect, 
let  h'  be  the  barometrical  pressure  which  supports  a  certain 
«t]r|^WQf  W^7#t  U0  oaU  F  the  elastic  for^pf  the  aquBQiis  v^mf, 
fll^flt^^d  W  it;  that  }»  to  8ay»  the  p^t  of  the  baro«)etFi<}al 
pi;ess\urQ  whi^^  th§  Y9>pour  auataiR§.  Th^  wMi^  weight  of  tl^ 
»tert#«»  WW  be  ppnaiwe4  83  ppwppiif  d  of  tF(P  part^  yi^  of  « 
6f  rtain  quantity  of  vapour  whose  elastic  force  is  F,  and  of  a 
certain  quantity  of  atmospheric  air  perfectly  diy,  whose  elastic 
fy^W  j^  A  T  F,.  JU^tp  be  thei  whole  weight  of  the  sti:atuJogi|..if  it 
if^iffi  fjpmpo^ed  wtir^lv  pf  dry  air  under  the  pressure  A.  JHe 
wpigU^  ofthe  same  yoluwe  of  dry  air  under  the  pressw^eA  ^  F 

will  be  p  "7  \  The  weight  of  the  same  volume  under  the 
pressure  F  will  be  ^.  .  Lastly,  if  tbis-  nohm^  mmmxmg  €dWttyf^ 
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under  the  pressure  F^were  composed  entirely  of  aqtieooii  Viibdtt?^i6| 
i^eight  would  be  jj-  of  the  former ;  that  is  to  say,  jj-  ?j*» :  J|8i«ir 

we  know  by  very  decisive  e^iiperiments  that  in  a  mixWe'o^ 
vapour  and  air,  which  has  attained  a  state  of  stable  equilibrl^ti^ 
these  two  fluids  are  uniformly  diffused  throughout  the  wli(lir 
space  which  they  occupy.  Thus  the  weisht  of  the  mixture  li- 
the preceding  proportions  will  be  equal  to  Uie  sum'  of  tbe  weights 
of  the  air  and  vapour  which  occupy  the  given  space  under  the 
pwuraares  A  «-  F  and  F;  that  is  to  say^  iSaX  this  weight  ivijljb  be 

j>  •  ~  +  ~  £p,  or  simply jp  .— -j — .    Now  before  the  juptvp^ 

dUction  of  the  vapour,  the  weight  of  the  same  volume  of  drjr<«r 
submitted  to  the  same  pressure  h,  would  be  represented  vyif* 
The  densities  being  proportionid  to  the  weights,  if  d  repreaeiit 
the  density  of  the  st^tum  in  the  dry  state,  the  density  in  th^ 
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moist  state  will  become  i 


(^Jl^,.r!.. [1-113* 


pressure  remaining  the  same.    Thus  we  see  that  the  tntrcfdlli^^ 
tion  of  aqueous  vapour  in  the  strata  of  air  makes  the  ffitt6 
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J-,  or  C,  vary  proportionally  to  fl  —  -  -  ^. 

The  tension  F  is  always  very  small  at  those  temperatures  at 
which  barometrical  observations  are  commonly  made.  Its'^iFTilue 
in  metres  for  the  point  of  extreme  saturation  may  be  edcbbited 
from  a  formula,  given  by  Li^lace,  firom  the  experiments  of 
Dalton ;  whence  we  find. 

At  QP  centigrade  F  =  0-005122  metre;  (=  0-20165  inii.) 
,    At 30^  centigrade  F^  =  0031690  metre :  (=  1-24765  likdi.f 

and  vrithin  these  limits,  which  are  nearly  those  of  barometrical 
observations,  the  inerease  of  F  may  be  snfficienttf  well  tepm^ 
aented  by  arithmetical  progression,  and  will  be  ..   f 

FsO*006122m.  4^0-0008648m.  t  (s0-20165in.-h0O33D4  Qin. 

t  bemg^  the  tempeiature  centigrade.  Although  tins  foiiaub  is 
not  rimdlv  accuiute,  it  is  sufficiently  so  in  practice  on  ^ftoeowit 
of  tile  little  eflRsct  which  it  has  on  tibe  observed  heights. 

But  before  it  e«n  be  ^plied  to  the  state  of  the  atmosphef?^pt 
Te<^uires  to  be  modified.  It  relates  to  the  point  of  extreme  satu- 
ration at  which  die  atmosphere  is  scarcely  ever  found;  'ij|d 
cornea  uently  the  value  of  F  wOl  almost  always  be  rather  greimr 
tiian  the  truth*  No  general  detentmnatifMi  can  be  given  of  die 
quanti^  of  vapour  suspended  in  the  atmosphere.  This  quantity 
is  extrattdy  variable  on  difierent  daya ;  it  varies  eveafimttone 
aUaUim  to  another  ia  a  maimar  wy  irregokr,  and  ofiso.  stoant, 
^M^ff^trntm  aMMtttna  «lHK8tiala  v^nr  little  chaoDad  imi 

9  ^^F 


I   •  • 


W^SFi^S^^^i  othm^  f^rfjiql^^re  afL  the  maximum  or  ht^iJUtjy'* 
*  .  •      j^j^g  these  extraorilinary  bii'cuiQstahces,  eVitj^ 

believe  tb^  we  nhaH  folW  nature  paoi^t  !c)os€^ 

and  thui^  what  seems  most 
for  F  ii)  the  atmospberef  tbt 

ponds  t^  the  point  m'-'eiftt^me^ 

^umid,it jr  j  that  is  tq  say, 

e^^  i'.  .  F  *»  0-G02661  pietre  +  t \  0-00043245  metre  ' 

orft  ::>'     {«  0-1008!?  iftch .     +  /  ,  0-01662)  inch-  .     \ 

-  ^^mi^bsj^tating  ihk  Value  in  the  expression  far  the  ooeffiicaeiilt 

C,  it  must  be  multiplied  by  tbe  variable  factor  =-t,  but  on  account 

of  We  inindt^ness  of  this  cotrection,  tod^als^  on  accofent  p^th^ 
ftoaH^diffeneDoe  in  llie  values  of  A  within  the  limits  pf  ordioaiy 
jB^ef^Urement^^  it  will  suffice  to  put  for  h^  the  constant  value 
(hli^^.  ca  ii9-921  in,,  which  is  the  paean  pressure  at  th^  level  qf 
^H^  /lei.:  This  substitution  will  possess  also  me  advantage  of 
giving  a  less  correction  for  the  humidity  in  the  higher  strata  of 
thercqlumn,  lyhich  ag^rees  with  nature;  for  the  humidity  of 
We^e  itrata  generally  diminishes  in  proportion  as  we  indend^  and 
^)[f(fstiiaies.tlfe  mosf  elevated  are  extremely  dry*  Adopting;  thifi^ 
^|j^plifii?atiQr|,  vi^e  have  '^        '    M 

1  -  fl  «  1  -  TTofe:  tO-OOSpej  m.  +  ^  ,  0-00043S246inJ  =* 

in  .^.^j;  .,.  r;   Jl  - -0009628 —000.1626  .f..         ^      ,,/' 
.^itjipjijt  sensible  error  this,  expression  may  be  put  iindeir '  the 
jf^k?Finsfwrm?.£l  -  :0009628ftl  -  -0001627  .  t}  whifch  givfes 

"in    vjn.  ri        A[l  - '00696281.f[l  - -OOOieit*.!] 

1  +  «. 00375  .  V  ;, 

(T(hA'  ffLfCtor,  depending  on  t,  which  is  found  in  the  numerator, 
ii8^be.9pmbined  with  that  which  arises "froih  the  temperafiire. 
,0n  account  ofthe  smallness  of  the  coefficient  H}001627,  we  may 

-v«^«\lfc^«ei^ible  ewor  iwhjiteitute  j  +^^|fcr.f  ^  th^.  pbcs.  pf 

1.  - -0001627  j;   '  "  '  ^'    '  '   :■   •    '  ^- 

-«^  d?hbs  we'haveitithe  dertominatertheproduet[l4-*0(X>16&? .?] 
SI  |la/il'.^  .  OOOS^d*]..  In  performing,  the  multipUoatioipL  we  ipay 
iAi»glloet(the>plx¥iu<ctof  <)001627  x.  'Q03-75  :and  tbus^ltbecqmes 

[1  +  •QQaftl27<4    The:wefficientofiiii|thiis-fq84tfri|feral.i§o 

'*Mfe4kriii^G04/br  -i;{,  thatWe'mfay,  without  fear  oflerroirj'isub- 
[ilitutj^^fy;Cjit  this  last  value,.  wWpI^  w^U  simplify  the  ci^lcutation. 

^noTWrfk-y  the  variation  of  ihe  force  of  gravity  must  afieqt  bpth 
t^>Aa<toemirieiiit>or  rastioof  deositiea  of  air  wd  mer/auvy^  (A{^4  f4$o 
if^  irijpBwtidv  befig^r,  of  t}ie>tHJiiin&;9l.an^       fftfc  tb#  Iffo 
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estremes  of  the  e]«T4tbii.    If  we«caU  the  foiiee<»f  guviMsniti^ 
suriace  g,  and  that  at  the  height  z^  g,,,  it  is  obvious  that 

;a.WW^.l'>^/'^s4tt9,'B4  ip  the  ratiQ  of  ||^,  or  we  must  ta^Cjldg, 
(h)  ^  ^^8-  (~)*    Th®  *^st  term,  fronj  considering  the  law  of 

distance,  may  be  converted  into  2  log.  (\  +  -)  :  (a  bebg  tile 

*mean  radius  of  the  earth,  which  may  be  substituted  as  Very 
n^^arly  the  distance  of  the  lower  station  from  the  centre ;  and 

instead  of  £|-  putting  ^^^*.)  .  , 

This  last  expression  may  be  made  use  of  in  applying  tbQ 

eorrection  for  gravity  to  the  coefficient  C.    It  will  be  sufhciently 

'  accurate  to  take  the  ex^^ression  for  the  fc»rce  q(  gravity  at  the 

mean  devation^  which  will  be  g,  • r^.    Apid  dividing  By  a\ 

and  neglecting  all  powers  above  the  first,  this  becomes  nearly 
gi  .r .    Taking  also^  instead  of  the  indeterminate  f,  the 

mean  tettiporature  of  tlie  air  at  the  tw^  stations^  we  £hall  have 

A  (1  -  -0009028)  gi 


e== 


('*T5if)-('*9" 


These  expressions  for  the  diminution  of  gravity  are  deduced 
by  M.  ^iot  through  a  series  q(  analytical  forms,  in  which  he 
traces  the  efieots  of  the  force  in  question  from  one  strfttum  of  cur 
/  ftt)  anpthlNr^  an^  then  f  fleets  $l  sumo^atiop.  T^is  is  in  accordance 
wiith  the  elegant  method  he  has  adopted  throughout  the  whol^ 
~  investigation.  In  giving  this  outline,  I  have  merely  attempted 
to  state  in  general  terms  the  grounds  upon  which  each  correc- 
libnal  expression  may  be  deduced ;  but  for  the  details  of  the 
efialysis,  the  student  is  referred  to  M,  Bioi's  tract. 

Fourthly,  the  formula  now  stands  thus, 

(log.   (I)  +  2  log.  (1  +  :-)    ).(l  +  f).      • 

•♦'■■*:■.,- 

Then  developing  2  log.  (1  +  -)»  and  keeping  to  the  first 
power  (since  z  is  very  small  in  respect  to  a),  it  becomes 
r^.    Then  multiplying  the  Jaat  two  factors  (Iceepiiig- to  first 

power),  we  get  logv(t)  +  i  (lo&i**^  s)  '  wli«nce  (siQce|J 


.iiW^I?-- .  •  j(*i^iiy»«w<i^ritw?4ft^  afll 


^'  J'  .r»i'jTtj:?*.  • 


/  flog-  4  +  •868589 )  -\  '  ^     • 

i  1  -f-  -^- —  )  which  gives  exactly  M,  RamoncTs 

formulat  eicceptkig  that  th§  opnst^nt  aoeffioi^nt  reiaainsL  to  bt 
'determined. 

...  ^Thie,  JM.  Biot  no^  proceeds  to  iavestig^te,  by  taking  w  9t 
firsts  =:  density  of  dry  air,  that  of  mercury  being  1,  ^nder  thp 
pressure  h,  at  temp,  f,  latitude  4^,  intensity  of  gravity  g.  Th^fcft 
we  have* 

A  (I- '0088371  .008.2  4/)  ^  A 

.  She  most  simple,  mwm  of  fiivdiog  A  is  to  wpigh  with  groafc 

exaptnes^  known  volumes  of  air  and  mercury  und^r  a  given 
'  pressure  and  temperature,  in  a  place  whose  latitude  abd  el^a^ 

tion  are  known.  This  experiment  M.  Biot  informs  us  has  been 
,  tried  at  Paris  with  the  greatest  care  by  Arago  and  himself. 

They  found  that  at  the  temperature  of  melting  ice,  and  under  the 
^'   '  '1 

pressure  of  0-76  m.  1  =  \Sm^  ^  whence  A  =? 

Consequently  representing  by  M  the  modulus  of  the  jogaritbrniQ 
tables,  or  2-30258509,  tjie  coefficient  of  the  barometriq  formula^ 

.    or -r^,  will  become 

'    /      iL  =  10463  (1-^0028371  .  cos.  24.)  0^76m.M  ;*.  ■' 

'.    .  If  we  reduce  this  value  into  numbers  takiog  4^  « "^  60f  \A'\ 
r  which   is    the  latitude  of  the  ObspryatQ^,  w§ ^ud  ^■'m 

.    ]l8316-82  m,  |,  and  Qonsequeptly  x gW\ -- ^wss^^y  ^   .  :! 
18334-46  m.  ^ .    Let  T  be  the  elevatioix  of  tkq  iniR^rior  stafio4 

r    dbo^e  the  level  of  the  sea,  a  +  r  will  be  its  distance  from  the 

.    eentre  of  the  earth.    The  elevation  of  the  ^aee  where  they 

tried  their  experiments  on  the  weight  of  air  and  mercury  may  bt 

assumed  at  60  metres  above  the  level  of  the  sea :  its  distanett 

from  the  centre  of  the  earth  in  metres  will,  therefore,  be  a  4*  60* 

Thu?  the  ratio  of  the  Weights  |^  =  ^^^Ijg^,  an  expression  which 
.    f Qduc^li ^ts#  tQ  (1  -  i^)  (1  t  t)^  d?velppf9g,  *^  ^^9 


/jk-.  \  .  ,y.  .    '.         . .  «  |||ttwr«S'Bfu:OKn0lri4ii6»rP*^^ 


M    \, 


6Mijt^9;^Hfia;<^oSiit^g'  o«r^^  to  die  fti^t  ^#e«'«f^ftad 

of—.  .'•.'•*    to  nojt 

n.l^..  ^/'  *(.•",        ion    ■   ■  '  ,    •  -:  --'H 

-'^-l^e  fiiBi  filter  1  -^  ^-^  May  be  reduced  into  tumberriokiiig 

a<atj6B06l98  m^  4S  we  btfoie  ofissmed  ;'ii:dilMiiitfherthe«lMDro* 

M^io.tsoeffickiit  by  0*36  m.  which  givet^^   ^    18S34;li'4»^ 

;.  Tn^i^cpeffident  differs  very  Uttle  fron^  that  a^(^ted  by  M,  Ra* 
1,  .Vf^.  18336. iQ.;  thi§  h^  deduces  in  his  lirst  memoir^  i^ 


fei?  «OJbfr?'ftet,  but  the  vamMe  mukipBer  (l  ^  — )doed  nte 

iqiptftrialttS.fearQivb^ .  If  ijd  Biot's  we  ^a^  «  vmm  Y$Uua*Qf,j^^ 
a(l'400biiirMnte  fMty Taljie  oC  r  must  be  vf^ry  8m^l.f^ompiured'7«9i^ 
Ji^  Aadt  aiibstitatiog  fori  (n):  its  valae^  th/»  {rae^oo  .witt  cpiftim^ 
sr/iy^satftUKwd we  abaU. have.  18334*11  x  1  -f  *0001^.d^i^^ 
which  jriv)e8  1 833i6<i  for  the  coustaiit  coefficient.  .{:  ± 

c'  IL  TJle  i^ubibcatiea  of  M«  Rimo9d  frcuti  ^hioh  rhaYi^^g^reii 
Ibe  Iiate^pi9g  idNHsaet,  ixNAprises  ia  the  fifst  place  four  mei^^Qiuff 
e^tthe;btgikditr^ii>tereiii  diecwNiig  tarious  Doij|il^;OQ|)Eiieeted  m^ 
liMi8illvect<Mf barometric  obf^ve^^ipqa^  These  are  followed  by  j^ 
second  part,  entitled,  "  Elementary  and  FrfUitioal  l^stf^^o^Of^ 
'fi^r  jIherAf  pliostioH  of  Jthe  Barometer  to  the  Measureinei^  oT 
UbiA^"  it  ia  this  psjtt^  of  the  work  w<bieb  I.  [have,  i^ 
dbafl|;e|dl|)  aiid  which  may  be  coosidered  as  iix  some  d|^^ 
Jbiifigi*K  itpB^fr  tlierMNtta  ^  e«|^riments  detailed  -'milt^ 
9itcMibe^imm^ii»»  7%to«e  relarliag  to  pmctieal  din^cAipn^J^ 
observing  appear  to  me  sufficae^^detailedinthe  ^^Imtm^^io^j^^^/ 
but  one  or  two  points  connected  with  the  formula^  auddiscussea 
jb|.the£r;|  memoir|,  jgoay,  I  conceive^be  here  properly  introduced 
to  the  more  particiidar  attentiou  of  tne  reader. 
f  ;  Ia|s«  ^t  Mempn^Jhrt  I.  H.  I(^mond  hosmjeh  Ib^^e^^ 
of  barometrical  measurements,  which  have  shown- hiM^^!^ 
necessity,  of  augmenting  the  constant  coefficient;  addptc&^^ftr 
^.Xaplace  17^72-1  m.  by  rather  less  than  i-43d,^o  Gm^it 
becomes  18393  m.  or  in  feet  60345.  He  gives  the  mibasaif^ 
height  of  four  mountains,  which  he  compares  wi^  tfie'h^gHt 
Q0«imtt(ed  by*  the  several  fom^^te  p(  Laplaee;  (with  Iheli^ew 
coefficient),  Trembley,  Kirwan,  Shuckbu^h,  and^Il^  ^d^ffi^ 
cient  184-4),  the  first  being  constantly  found  the  mo$t  jprefehtbli. 
««  A»the  ultinaate  rebdt,"  he  says  (p.  11),  '^in  eighf  f^SHtt^ 
tioQs,  made  with  peculiar  care,  tne  formula  of  M.  Laplace,  with 
Ihei.naW  .CMfficient^  haa  been  cgrreot  five  times,  andi.iktf  of 
Trembley  only  twice.  Now  in  these  eight.  efaeenratioiiai4fais 
mean  temperature  vaned  from  8*375^  to  19*53%  and  we  are  in 


Laplabe  keeps  nearer  the  trdth,  and  is  less  dependant  on  ti 
tion  of  temperature  than  the  others."  ^I'Iq 

He  then  proceeds  to  point  out  the  divergence  of  the  odier 
^ni]inl89  £p^mi  the  ti^ith  jan^ocMrdtn^  lo  variatiOQa^jf^tb^/l^fF^r* 
atare. 

-  0  Xhe  'Second  fiait.  o£  this  menieir  is  deroted  to  rnireittiuSilatioa 
of  the  correction  for  the  diminution  of  ^vity  corresponding  to 
tte  latitude.  The  accuracy  of  the  «xjpressi0n^'fi»  tfiis^^or^^ 
given  in  the  formula  is  shown  by  a  comparison  of  M»  Hum^ 
Doidt's  observations  with  geometrical  determinatioms;;^^ofi-t&^ 
hdgh]^  of  several  moi:^tains  in  Mexico  and  jPeru. 
•^Thethirdpirttredts  of  the  cbrtectibii  for  ftife  yerttfefl\HtflS&u- 
tion  6f  gravity.  An  extensive  comparison  is  iriade  bfdile  re^fllil 
of;  observations,  ^pj^yingj  in  th?  ^^t^ns^^c^  tj^.;ix^Q^M^u^ 
comprising  the  correction  in  question^  and  in  the  secona,  ^is- 
penstn?  with  that  correetion  by  ah  augmettliitioiiof  iliittcom^flft 
eoefllci^t  from  13336  m.  to  1^3  m.  Founttten  «tfeasor^Ml 
at^thus  compared^  n^nd&e  results^diffibr  butlittiej'  'At  theoead 
df  ^e  meihtyit  m  example  is  worked  4>de  i^boitbfDHBtlibdSj;^^  Vte 
difference  is  sboi^t  nine  feet  in  the  height  of  Ohiinttorx£OU  ^  >< -:  ^ 
'  Iti  th6  foiirUi  part  M.  Ramond  examines  th^tesbltsfdieiiuiible 
itom  the  formula  wfaach  he  had  before  6o«ipai«d«b^tfa^;'& 
rdaiibti' to  the  ratio  which  they  respectiv^jly  ^e'*ewrfe»'>Jtl% 
i^^ightET  of  air  md  mercury;  cdmpanng  abo  this  titid^^ii^thlU 
jgivenl^  experiment.  •  '   •  •    *t.-'|  bno)^ 

^' Hfe  liommenfces  T)V  rddaeing  efech  of  the  feur  ^oAnmdle'i^dr 


Cld[{flace,  Trembley,  Hirp^n^  and  Shuekboktugh.- -to '  »'^tim^ 
fb^m^thus  separatmgincfachthe  eorreetioiis  for  tm  teqlpe^^M^^ 
%6th  of  air  and  mercury,  and  the  coiistantedefficlie^b<^)»hiA 
l^keu  with  the  m!eati  constarii  correc«i6n  »ff  exmiined^iitiPtki^ 
prtf^eding  part,  a^d  when  uncorrected;  ^     '     inz-^F.iUj 

'         '         '    '  LapliftCi. 

jpyd.co«ff.7,|ooQq 
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^    F»6m:  each  «f  diese  the  remiitii^  ratrai  of  tiie  ^dgfat»to&ifilr 
^Htld  mercory  «re  as  £[dk)W8 J  >.    ^  v  f.'  v^ld  jjt)iT 
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Klnran.  Shuckboioujgh.  '     ,,( 

.    ,. ,        .      1 ;  J1033;0S       .  1 » U053.-26.  .  ,  .  V- 

I  ;  J 1268-0? .  I  :  11248-84 

J7-6?  to.be  ia-6631,  Oiat  of  wate?:being  J,  .  .»    ;;^ 

The  same  pbUp^opber  Jbfts  ^s^o  giv^a  fromi  tUe  becitvex^^jif . 
mmu  tl^w^ifi^t  ai*  ^tmo^b^riQ  Mc  %t  .12*6%  atid  that  of  wttor 

A  cubic  decimetre  6t  air  at  the  pressure  of 

'■'  0'758  m.   and  at  the    temperature   12*6%  '  ; 

weighs,  accot'ding  to  him ..,..,. 1^231^026  g^ 

fh^  B^iioae  volume  of  water  at  ISJ'S**  weighs  In  ajr  998-064126  * 

laitenetfthi^  weight  of  the  water  in  vacuo  m  S99«29tH)27Ar;*,  ' 

^  1*1' 

I  f^fx  tb^  ptber  band,  a  ^ubic  decimetre  of  wat^  ,at  J8^5? . 
weighs  in  ^ir  of  the  s^me  temperature  897*44^969  ^t  3ttpl^i»-i 
ing  the  dil^tatiQa  tp  b^  nearly  uniform  within  the  limi^  Ql  t^oi^: 
P§(;at^l:e.bere  considered,  at  17-5%  the  yplume  of  watf^r.wittx 
weigh  iii  air  997*569444  gr.  '  ..,. 

i?FI9P^lY^fi.^^rimfnt9  H  V6$ult9  on  the  one  p^tthafiAe 
pf^^e  being  Q-y^S,  ai^d  temperature  13'6%  the  weigbl  of  »irf ^ 
IS.  tQ  i&at  Qf  water  in  v^cuo  q^  J  ;  811  .  i8l4#    On  tb0  <ith^i; 
l\a»d^.  it.preeujte  (iiat mercury  9f  the  temperfttyirft  17-6?  w«ight> 
J^A3^a2gr,      .         .  .   ..  /  'j> 

Kow  these  ratios  being  u  6%  di^renoein  t«ioperMurQi;mm^< 
bi9.comp$gred  without  reference  to  wh^t  we  know  of  thi$  dilatatiora  • 
df.  qiie^i^y  and  airn  najnelyi  by  reducing  the  oietapry  40  12*5%} 
or  the  airtp  17*5^  i  but  the  authors  of  the  four  formulas  abote^ 
aa^yz^d^  do.  noA  agree  ia  the  law  of  thes^  dilat%tiofli.  .Tbft' 
dinereiat  results  deduced  from  these  experiments,  ^oofirdklg!  te  I 
the  dilatations  assumed  by  each  author,  are  as  foUawi  i   .:..'■  . 

l^msur^.         i^eniperature:  Laplace/  Tr«pJ>4    '/!' ', 

0-768  m-    12-6°    1  :  11010-86      1  ;  llOlO-'SS^. 
;,'   .    ,17-5.    I:, 11214-128   ;  |:U236-Cu 

Kurwan.  Shuckboroush.  '  •  ^-   .  ^ 

,.  ,,       ,       1  :.l  1009-85      ,     . ' .  I  :  IIOIO-^SS'  .  ].  ;',■;  '  -'l  ' 
."  .   1:11239-88  ■    I;n210-76S'  '     '^  '    '  ,- 


»  ) 


Be'^jcrtisitferii  the  results  at  12»S*  lAost  deserving' cotifidehcc^'itndfl 
thit  Kirwan's  dilatations  are  toosmiallV  ...,.,.  ro  i  ^f 


Tbene  )*6ftult(i  iKmpairdcl  ^Hh  the  fanner  set  shoit  the  de^ed 
of  cornespoiideiicd  between  eHfieriment  9ttd  deductibti^frlHiilhe 
WitDmed^o  ^rmaleu .  Tb^  foiraiula  of  Laplaoe  a^e»  ksust  aei^ly 
witiii  experinlenti ;  the!  diflfefenoe  admits  of  a  satisfaejtorjr  exf^a^ 
nation  if  we  only  eonsider  the  difibrent  quantitiee  of  moietHre 
held  in  solution  by  the  air^  under  the  rery  different  oircametancttf 
of  a  confined  reom^  and  the  top  of  a  mountain  ^  and  this  differ* 

6nce  being  only  about  ^d  part  would  only  affect  the  accuracy 

oi>al90ttt  10  inetr^a  eren  in  the  height  ofChimbdrasEO'i  dfidaftef 
all^  the  ratios  which  the  forftiula  giresy  bekig  so  matiy'ln^ii^ 
dtdttjoed  firotn  a  gveat*  number  <^f  observations^  aild  soiliaiijrti^a'^ 
daSMHui  deduodd  fcbm  opera^ns  On  ia  large  soate/ioutu^Hed' 
to  those  onaaniall^  are  more  proper  to  ^ve  Ctofinnafik^ii' td^fil^ 
results  of  experiment  than  to  receive  it  from  tti^em.,, 

In  a  note  appended  to  the  beginnitig  0/  the  seii6tid  metiicH^' 
M.Rajp^nd  quotes  an  account  of  a  more  recent  de.t?rQ^i|ifi|^pn 
of  the  ^a^io  of  the  weights  of  air  A^d  ii^ercurv  ^.^hic^  l^^fW^* 
1  :  10463^  the  air  being  perfectly  dry:  in  the  latitude  of  Paris| 
temperature  O^i  .pressure  0*76  a^«  <  This  result  i¥^.,ob^n§ddi{SI 
MM.  Arago  and  Biot«  From  it  they  deduce  the  barometric 
coefficient,  for  lat.  45  in  metres,  1&316*6  for  dry  air,  apd 
1§8£|1^6  for  kk  datuMed  V(ritk'mois«tirci ;  tod  fChr  the  ifh^M  \iM^ 
M834*2,  Which  is  very  nearly  equal  to  thfet  adopted  by^  M.  R|k^ 
nki:ikl 'iVmft  observation  cdiifirm^  by  g^dmetdeed  m^ui^uf^ifiettt/; 
viz.  18336.  .        '-,  t 

yllh  Under  the  head  of  ^^  Isolated  Observations/'  MliR.amoE4 
discusses  the  question  .of  the  decrease  of  temperature^  ^'e\ 
aseebd  in  the  atmosphere*  He  has  given  in  the  origtnali  ats^bte* 
ead^jbiting  tKis  decrease  from  a  variety  of  observations,  thie  ri^M 
of  which  examination  only  I  have  preserved  in  the  foregoing^ 
abstract*  The  render  will  find  the  supposition;  of  all  uuifbim 
deereasd  (Which  M.  Ramond  took  as  a  mean  Value  cotivenient- 
for  prac^al  purpos^i^),  «onlffmed  by  i^asoning  i  pH&i  ifor  thd 
valuable  papev  on  Barotoetrieal  Measurembiits,  hy¥wf.  Plav^' 
fiftiir,!  in  the  Edtnb.  Tmnsactions,  vol.  i.  1788^  and  siiice  i^^ttb^* 
liehed'in'his  works,  vol.  til.  1822.  In  this  memoir,'  Part  III .  the 
author  investigates  the  law  of  decrease  in  the  heat  of  the  diffei^' 
ent  strata  of  air  as  we  ascend* '  He  gives  a  demonstrati,on, 
proving,  that  abstracting  from  certain  anomalies  annual  and 
diurnal,  as  well  as  from  accidental  irregularities,  the  decrease  is 
uniform.  This  proof  iH  dedxrced  uj)On  the  principle,  that  the 
sun's  rays  do  not  heat  the  air  in  their  passage  through  it;  a  fact 
established  by  many  concurrent  expenments. 

IV*  In  adverting  to  the  necessity  of  reducing  ibe  mercury  in 
the  cistern  of  the  barometer  to  a  constant  level,  M.  Ramond  baa 
mentipned  seyeriad  contrivances  of  idisting^ished  fpce.ig^  9^plt  \ 
for  this  purpose.  The  accuracyi  however, . of  aU  such  exp^^^ij^i^. 
mppears  very  questionable  §  and  as  a  constant  point;  of  dep^ord 


fette«e^«&  j^i^  iMj^Mieadt  ai^  fimdHmeiitli!  d^MmiPifti^ 
mny  thing  like  precision  is  attempted,  it  may  be  proper^'^lbf  .»j 
aine^itttoh  Madera  aii'«Miy  n^t  tmye  had  oMdi  experimoe  in 
^HM  op^taiiotia,  to  aiate  th«  mode  of  makiti^  this  eorfet«Miilf%jf 
Mktahilfoh  ^  armethod)  iwhicb,  it  itmy  ssibly  4>€f  pre^uttied/tty| 
be  mow  ^coriwdt  than  any  mechanical  cantrivance.  -  i  •  n  g  t 
i  1  Fifi*^  wa  tftUBt  suppose  diat  we  hare  gi'reft  tiMr  4nti^tff 
diatnel^f  of  tiie  cistern  (supposing  it  to  be  trtily  (^liiidrielil^ 
lirldch'We  wiUrcall  (D) ;  secondly;  the  external  diametier  ef  Ib^ 
tabe^if);  and  Ibirdly,  its  internal  diameter  <^V  It  is  bbvlintf 
fjhiittiiie  increment  or  decrement  of  the  height  of  the  mercttiy  iA 
dietebi^(A,yiwiil  be  accompanied  by  a  corresponding  decreimiif 
bf.vinoiemeiit  in  the  Astern  (h^y*;  and  this,  in  the  inverse"  htti^ 
of  their  areas.    This  ratio  will  be  that  of  (D*  —  rf*)  to  {d^)i 

wlacb.^^e^^  call  (-j  ;  and  consequently  i*  w  A,  \j^. 

' '  The  'qntetity  (hi)  is  here  obviously  supposed  to  be  meaisured 
tMn^'Mtb^  Axed  point  at  "wfaiK^h  the  scale  of  the  instrdment 
Meomids  tliSotirately  true,  the  mercury  in  the  cistern  being  exactlr 
te>the  %evo  of  the  )scale.  Supposing  this  point  to  be  30  iO(^hb^[ 
Md  '(X)'the  observed  height  of  the  mercury,  the  correct  height 

()3>wi|i he  :^  h,±  A,  [jj$  hi  being  4-.  when  above  30>  aQdi>4« 

w]^ii:l)i9lpw*^  The  ratiQ  ^1  is  to  be  determined  .(Aoeifoii  silt 

fbi^th^  particular  instriiment  we  employ,  and  the  whole  opefslr 
tion  at  each  observation  w  reduced  to  merely  takings  the  di^r->' 
tece  of  <he  observed  height  above  or  below  30  inchei^,  or  tte 
Mmdafd  poiht  of  the  scale,  multiplying  that  difference  by  t^ 
^dhi^tant  ratio,  arid  adding  to  or  subtracting  from  the  observ^ll 
beiMft.  ^       •'        •  ■      •  '     '•^•^'^' 

*^*JE!rrff«»ff '-^Suppose  from  measurement  we  found         '     '^'' 

,: ..  :4«  ?p/14  inch.       D  »  1-21       d  =  -4  . 

i(    :  Then  d'*  3= '0196       D^  a  1-4641        ii«csfl6  -" 

:;Vttence  p«  -  d^  =  1.3041  and^  «  ^  ==  j^  „^rly.     ,:;:; 

•1..       .  *.     J;,  .    •  ''li.-'l 

til       ''         Suppose  we  observe  A  ss  81*234     •      :         ' »" 

i;i    :  ,.^A,    -±     •1.234'     ■  "  'f* 

i."    M  .•'••»,  '         '        '  '  1  '    '  •  " ' 

.,(.  T.  ...         ,  AndA,  X  jjj  =   0-018  .    ,    ^i 

i>:-   :    '.JJ  '-  ..\H  «  31-253  '^  "•*** 

..,'.'■.!  ,       •  .  '  ^  •,'•■.    '1',  L'lvd 

The  fraction  thus  obtained  for  each  individual  instrument  is 
mmtoSA  -with  a  diamond  an  ^be  tube  near  the  top  by  ^e  mfd^^r* 
"  Utt  )sieaiurement8  from  wMch  these  flractions  result  ttpsiy  *^"'' 
^peTul^4^;.up9J(i  to  the  100th  of  an  inch,  as  I  have  beseo  wSSatm 
hy  Mn  Ctuy.    (i)  hi^'baioiwteni^  «kie  pomt  of  iiO"o4vraclil»ByJ 


ifiY«^j]La\fof^f^  the  pr^edi^  rccii^j^dium^  !i(»b  tomiidencble 
raaff^€ii:^£sabra<}gt&^t  wav  found-  iaf ^>imtfting^Hogelh<;r  iomI^ 
||^U,  9»  .tl|€i  subject  of  tbe  hygfomet^,  IShmi  (hsMi;htgm 
induced  to  do  &om  two  reasooa;  firat^>  tbe^  metbods  dQ8CiU>ed 
l^^^irj^amond  a^Iy  solely  to  the  useof-faygroa^teretontfai^bld 
oq^t^ll^lioas^  and  a?e  both  loqg,  and  probably  iiiae<itiraf^')irltftfi 
c^impared'  with  the  more  imfHroved  metht)ds .  ilow  ;geiikiriljr 
fdi^p^d  on  the  principle  of  evaporationr  $e<^oii4}y^M^.^fltm<M 
^^n^^f.oidy  treat9^  of  th^m  as  conneoled  yfitiakibe:.ti^Ofiatif 
pe^OEolagiGal  observations.  *  He  oonaeivesthexnof  KttlefiiBa^ 
th^  measurement  of  heights  as  the  following  qitolaitiomit.wiH 
clearly  show: —   •     •  .      *  •        ;  «   "     '.  Jv 

(Secoi^  Memoir,  §  3,  p.  57.)— Allowing  all  that  can  reasoija^ 
bly  be  done  to  the  ^rtor  of  thfe  infetrtiment,  it  ii^'^tlirfceTtkiii  *Mtt 
I  have  made  pbservations  at  extremely  differ^t  de^eg^^of 
]^i^c[iidity ;  and  that  nevertheless  the  effect  of  this  eirq^^msti^^cil 
has  been  qovered  in  extraordinary  cases;  by  that  pf  mo^e.^pirepctf^f 
derating  ;cirpumst5iuces  by  which  they  were  accotoipaiMed ;  ^n^ , 
ifu  ordinary  cases  by  even  the  allowance  dua  to  the.reiXQilu^ 
observation.  The  reason  is  evident :  the  factor  for  the.  tempCT- 
fttuieihaving^been  empirically  determined  contain^  ^e^rt^dtira 
for  the  mean  humidity ;  and  the  quantities  by  w,hich  this,  me^ 
Ifafmidify'bai^'to  be-au^m^nted  or  o^ini^faed/  are  orditi^lj^'tJ69 
sniall  to  affect  scmsibly  results^  on  which  t|ielea$ylfacx?^entf{p^pf^ 
duce  a  greater  enei^t  than  these  mwmtities,,  .  . •  /  ,,  !  i  r„.-j 
;^^^^third  Memoir,  ?ap:t  III.  p,  99.).--It  is;  well  tnown  tji^it^ 
m^^ture;  of  vapour  diminishes  the  weight  of  air  j;  buij  W.ijftpifg 
^sbthei  limits  within  which  this  action  cqndned;.  4^4..^iW9 
stdmit  it  into  the  number  of  causes  which  determine  the  yaiia^ 
tions  of  the  bai:(Mpaeter,  we  are  not  ignpranttha^it  i^^ff^r^i^m 
completely  accounting  for  them.  £ven  when  atmospheric  air  is 
susceptible  of  passing  n^turally^li^  ^'^^tate  of  drymss^  #hich 
we  can  bring  it-artificially,  the  retafn  froim  this^state  tO'ttat  of 
saturation  will<  only  dimiuish  the  elevation  of  th^  cplunm  of 
mercurjr;by  ftom  aeiMieth  to  a  flfti^thpart/'accordtng  to  the 
temperature  of  the  mixture  ;  but  experience  proves  that  the  air 
never  approaches  to 'abselule-diyness^  and-tbqt  H  alwai^s  retains 
a  considerable  dqso  of  moisture,  so  that  the  usual  variations  in 
this  respect  will  scarcely  account  for  a  variation  of  a  120th  or  a 
100th  part.  Now  the  oscillationd^  dfthe  barometer  in  our  cli- 
mate run  through  a  ^2lc^  IBiqual  to  at  least  1-1 8th  of  the  total 
height ;  and  the  barometer  rises  and  falls  frequently  in  the  oppo- 

jf^  j^mid,  Ate  |>te«fdtiig^  tanmkiy  or  iny  oUiets  in  t]ue  appwdix,.  ftiitieflr  ^(^iinMa 
[i?ptax7  PAtuzi^  than  iire  usuaUv  the  tofia  of  di^cusqioa  m,  sci^tii^  j^»yfii^}the 
itft'ls^  td  state,  that  the  whole  was  brigihalljr' drawn  iip  wiih'  a  vie^  tosmmlw 


r  D^  to  state,  that  the  whole  was  ongihaU|r  drawn  up  with  a  vieii^  to  BeMiwtf 
amk^  Mihk  eafOetAv^  he  wut coik^tang^  die  eonVttneuef  df  Muy'H^mml^ 


$ 


1^,  Appetfaixf^Mf.M9fWfi(ijh$(^  DHttfA 

lie  ;9^ex>  to;  th^:|)upi|f^(»ti^  .fA^.j^imii«tiQiui;>(ifobii^^ 
y e  qoncludei  therefore^  that  the  effects  of  this  caM9em^%9«if 
iecmQte^  by  thps^  of  a  oai^e'SOfrQpatMleretiQg^tliM^^fiftM^ 
^mpeiisatea  t^e.  a^ipa.of,hu<nidityi  the  e|U3^B;jof  it»  mask 
ia^ueo^G^  exteuds  ye^  Ai(t;)ier,  '    :  k     .\iivi:-<^ 

^  (tostructionsi  p«  l97^)7^The  hYgrpimeter  has  notyetbceti  of 
uv  vitility  IP  the  mapsuratioa  of  heoighta^  aod  Acye.  it  little  ^»i 
Dapility  that  it  can  be  introduced^  not  only  because  the  eonrectkiil 
tfill  be  very.sipaUf  but  further  bec^usfs.it  will  be  .terj  uncertain, 
whether  wf  cop^idei:  the  ignorance  iu  which  we  aife  e£  tbe  koa 
which  the  decrease  of  huomiity  iu  iJike.  colunm  of  air  l«UQi!t8.;:a> 
the  extreme  dif^culty,  if  not  impossibiUtyi  of  eliminating  this 
law  in  the  result  of  experiments  always  made  at  the  surface  of 
the  earth ;  that  is  to  say,  at  the  very  source  of  those  influences 
'Svhich  modify  partially  and  irregularly  the  humidity  of  the  atmo- 
uphere.  Satissure  thought,  thus,  and  we  are  of  the  sam^ 
opinion.  The  mean  value  of  the  humidity  comprised  in  the 
constant  coefficient  and  the  factor  belonging  to  the  temperature, 
will  occasion  less  error  than  a  theory  ill  supported  by  observa- 
tiond  will  do  ;  and  these  errors  after  all  are  of  such  small  ecHS^e* 
quence,  .that  they  are  not  worth  the  trouble  of  a  cajLculation^ 
which  will  only  cause  a  variation  in  the  chaqceSi  even.if.  it.do 
Skot  multiply  them.  ^ 

.  Such  are  the  opinions  of  M.  Ramond  on  .the  sttl»ect  of. « 
correction  for  the  di^erent  state  of  moisture  in  which  tlie  am 
Qiay  be  at  the  two  stations ;  a;id  to  his  great  practical  eaperieocjif 
we  must  doubtless  pay  the  highest  deference ;  at  the  same  tima^ 
it  becomes  necessary  to  recollect  th^  great  improvements  which, 
have  taken  place  in  the  science  of  bygrometry  subse^uentLy  tOk 
tlie  date  of  the  methods  described  and  used  by  our  distmguisbedr 
author.  Ilence  several  philosophers  of  the  present  day  hava& 
not  considered  it  undeserving  attentioqt  to  examine  into ,  liie 
proprietjr  of  introducing  the  correction  in  question.  Soma 
observations  seem  to  indicate  an* effect  by  no  means  inconsideiwt 
ate  due  to  the  presence  of  vapour.  We  may  cite  the.instaac6» 
of  Mr.  dtreatorex's  observations  on  Skiddaw  (Phil.  Trans«  1818^ 
l^ari  II.),  in  which  a  considerable  discrepancy  appears^ to  have 
been  connected  with  some  changes  in  the  hygrometric  state  o£ 
the  air.  The  measurements  of  Messrs.  Herschel  and  Babba|^ 
at  Staubbach  (Edinb.  Phil,  Journ.  No.  12),  seem  also  to  have, 
been  affected  by  the  same  cause. :  I  merely  refer  to  these  oaaesy 
however,  in  order  to  observe  in  general  that  should  mora 
extended  observations  show  the  necessity  of  an  application  of 
the  hygrometer  in  barometrical  operations,  the  formula  aliovek 
investigated  i^ill  easily  admit  of  the  introduction  of  a  variable 
factor  for  this  correction,  instead  of  the  mean  value  at  preseat 
kkvolved  in  the  constant  coefficient,  and  slightly  modified  by 
the  variation  of  temperature. 
An  e^^cellent  method  of  aseertainlftg  th^  elastic  forcApif  the 


<ibiwrv«tioR  is  given  in  the  Edinburgh  l^^y?lop64ii|^/4^^^g^ 

vmj  eoni^tst  merely  of  tv^o  e'otnmon  ttiermometers ;  bne.^H 
essentially  necessary  totbe  observed'  fbt'tJaking  tSfef.  tdbp'eratiitii 
of  tbe  aitv  and  the  other  4s  to  be  eomf^ared  t^ith  it,  having  its 
hidlp  eoVered  with  moistened  linen;  and  will  but  little  increa:^^ 
the  "apparatafif.  ' 

'  Tbe  de^ik  are  not  of  ^iffipuUinvestigatioi\ ;  but  as;f  xperiehc^ 
^buA  Wit  yet  decided  on  t\k^  propriety  of  ip,tf oducin^  the  correct 
tion,  I  soail  not  at  present  proceed  to  any  farther  particulars: 


Articl?  VUL 

On  Titanium.    By  M.  H,  Hose.f 

ThE  oidde  of  titanium  used  in  these  experiments  was  procured 
fipom  the  rutile  of  Saint-Yrieix  dep^^rtment  de  la  Ua,ut^yienne» 
'•When  this  oxide  is  fused  witli  carbonate  of  potash,  it  forms  a 
compound  which  sometimes  becomes  gelatinous  when  muriatic 
acid  is  added;  but  it  is  never  as  thick  as  that  formed  by  silica*^, 
Oxide  of  titanjum  whicb  has  been  heated  to  redness,  w{jea 
Motstedied  i^nd  put  unofi  litmus  paper,  becomes  recj  witnout 
tffllfc'titf g  ffie  colour  6f  the  paper.'  The  efffect  of  (his-  oxide  upoi^ 
litAitts  fi  more  ■  distinctly  showii  by  putting  a  small  (juan^ity 
reduced  to  powder  upon  a  drop  of  the  tincture  placed  upon  a 
white  surface.  The  oxide  becop^es  rq4  a?. soon  as  itjs  touched 
by  the  tincture. 

Oxide  of  titanium  forms  compounds  with  the  alkalies  in  which 
it  acts  as'ft^  add.  It  is  true  that  it  also  combines  with  acids^' 
ffarming  insoluble  compounds  which  dp  not^posse^s  the  pro- 

Srties  of  salts,  but*  tdther  df  double  acids.  For  these  reason^ 
.  Rose  coilsiders  thie'oxfde  of  titanium  as  an  acid,  and  distin^-. 
guishes  it  by  the  term  titanic  acid ;  but  states  that,  like  columbic^ 
aci-d  and  silica  (which  is  considered  as  an  acid  by  M.Rose),  its 
4Cfl|mti«s  at  common  temperatures  are  extremely  Yeak,.o&  wfoch 
account  it  is  difficult  to  ascertain  its  properties,  and  especially 
to  determine  its  Sdtur&tihg'  pbWer,  a'rid  the  quantity  of  oxygen. 

which  it  c6ntairfs\ ' ' 

The  author  then  states  that  he  used  three  modes  to  ascertain  ^ 
its  saturating  power ;  jQrst,  by  examining  its  combinations  with 
ttbe  alkldies  ;  s^oondlv,  tho^@  il^oluble  CQp[ipQu<ids  itforj(i^B  wi^  ' 
n^me  kcids;  and  lastly,  by  combiping  it  ^ith  ^ulph^r^^  tHi^4j^ . 


•  See  also  the  ISdmb.  Phi).  Joonu  Nd.  4)  p.  369. 
'    t  )Sktni^4oi^  the  An|ia)0l  ^  Chimin  fV^e  Vl^J/^^^  t.  Vk^  p*  353 

New  Scries,  \0L.\i.  '2  b 
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«dBfj^df  the  flUlt^huiiet^f  titanium  was  tbeMlf^ifiethod  ^ridob 
afiblrded  satisfactory  restdts;  5,  tj.fil.j;? 

'  Aciddlous  titanate  of  iloda  appeared  to  be  ct>mp(!ised  ctf*  7  ^«^ 


ExpenL  Titaiucacid. S315 

Soda,- «•,..•••••,.  16*85    .  ,.\ 


I 


loo-oo;   '•  ' 

Expen  2.  Titanic  acid.  . .  • 83*14  »• 

Soda Ifr86    '    :    1 

■  ■" '     lit 

100-00 

When  this  acidulous  titanate  of  soda  is  treated  with  mnriatic 
acidy  a  part  of  the  soda  is  taken  from  it^  and  a  compound  formed 
which  gave : 

Exper.  1.  Titanic  acid 96-20 

Soda 3-80 

100-00 

Exper.  2.  Titanic  aci& 96-56 

Soda.  .•..•...; '3*44  ' 

^iti    it  i> 

100-00 

The  experiments  perforiped  upon  the  acidulous '  titanaCe  of 

e)tash  did  not  correspond  with  the  results  obtained  with  acidu- 
ai|.  titanate  of  soda  ^  this  compound  which,  had  been  headed  to 
ipe^oess  was  composed  of 


' . » 1 : 


Eiper.  1.  Titanic  acid 81-99    -  *  - 

Potash 18-01     "''-'  ' 

*  m 

lOO-OO      ■■     I 

Exper.  2.  Titanic  acid. 82-67 

Potash 17-33 


lOO-OO'^ 

Titanate  of  potash  containing  stiU  more  acid  was  oamposed  of 

Titanic  acid 91"30    ' 

Potash 8-70 

lOO-OO' 

As  these  analyses  did  not  lead  to  satisfactory  results^  M.Rose 
tried  the  method  of  determining  the  point  of  satcrration  by  the 
quantity  of  carbonic  acid,  which  the  titanic  acid  was  Capable  of 
•  expelling  from  carbonate  of  potash  at  a  red  heat.      *      • 

in  order  to  ascertain  whether  this  ntethod  irfght-be 'WHed 


\ 


sabmitted  to  experiment.  A  mixtmre  of  silica  and  c^arbq^e 
of  palasb  was  Mated  together  in  ,a  small  platina  cruqible ;  and 
it  appeared  by  every  trial^  that  the  qnantity  of  oxygen  ^n  the 
carbonic  acid  expelled  was  equal  to  ttiat  in  the  siliea  employed, 
as  indicated  by  the  experiments  of  Berzetius,  the  mean  of  result 
being  60*3  ana  the  mean  of  M.  Rose's  50*27. 

M.  Rose  states  the  results  of  fiye  experiments,  in  which  car* 
bonate  of  soda  and  titanic  ^cid  were  heated  together.  He  has 
not  reduced  them  to  centesimal  parts,  but  by  doing  so  it  wilt 
appear  that  he  was  less  fortunate  than  with  the  experiments  on 
Sibca.  Supposing  100  parts  of  the  titanic  acid  to  have  been 
vsed,  the  quantity  of  oxygen  of  the  carbonic  acid  expelled  by  it, 
and  consequently  that  of  the  titanic  acid  itself,  would  have 
amounted  in 

Exper.  1 . .  • 33*639  per  cent. 

2 37:019 

3 36*034 

4 35-024 

6 33*534 

I 

It  is  evident  that  this  method  did  not  succeed ;  the  compound 
.  obtained  by  heating  titanic  acid  with  carbonate  of  soda,  M.  Rose 
considers  as  a  neutral  tilanate,  which  is  decomposed  by  water,  it 
taking  away  part  of  the  potash. 

Compounds  of  Titanic  Acid  with  Adds.  ^ 

All  chemists  who  have  made  experimentt^  upon  titanium  have 
admitted  the  existence  of  salts,  in  which  the  oxide  of  titanium 
is  considered  as  a  base.  According  to  them  the  sulphates, 
nitrates,  and  muriate,  crystallize  after  evaporation.,  M.  Rose 
supposes,  however,  that  what  has  been  considered  pui'e  oxide  of 
titanium,  is  a  compound  of  titanic  acid  with  the  alkalies,  and  he 
imagines  their  titanic  salts  are  combinations  of  the  alkalies  with 
the  acids  employed.  In  fact,  when  acidulous  titanate  of  potash 
is  dissolved  in  muriatic  acid,  cubic  crystals  of  chloride  of  potassi  um 
are  obtained ;  and  the  author  i^  of  opinion  that  no  compounds 
of  titanium  exist,  in  which  the  titanium  can  be  considered  as  the 
base.  When  indeed  acidulous  titanate  of  potash  is  dissolved  in 
muriatic  acid,  some  acids  throw  down  precipitates  which  con- 
tain no  potash,  and  do  not  possess  the  properties  of  salts. 
These  precipitate^  redden  litmus  paper  stronely,  and  they  must 
be  considered  as  insoluble  double  acids,  analogous  to  the  com- 

Sounds  of  tartaric  acid  with  some  other  acids,  which  have  been 
ascribed  by  Beneltus. 
'    When  acidulous  titanate  of  jpotasfh  is  dissolved  in  >  muriatic 
acid,  and  the  solution  is  diluted  with  water,  white  precipitates 
are  obtained  by  adding  the  sulphuric,  arsenic,  phosphoric^  oxalic, 
.  wA  turtarieaoidsy  tyut  no  precipitate  is  formed  by  the  additioa 

2b2 


«f  Dtitri^ '  noetic,  or  suocunc  adds*  AA  thetc  ]nieci|ijhitepi .  9Cf0 
•olttble^  iiol  only  in  an  excess  of  the  acid  employed^  bni^lao  ip 
that  'Of  the  titanic  solution.  Tha  ifUiered  80lttii<ms.  co&tcdn 
potash. 

Compound  of  Titanic  and  Sulphuric  Acids. 

When  this  compound  is  heated  to  redness,  the  sulphiirio  acid 
toid  watsr  of  crystallization  ate  expelled,  and  die  titanki  Dcid 
ramaitiB  puf e.  It  is  extremely  deliquescent,  which  rendars  the 
attempts  at  analysis  mere  approximations.  It  reddons  moistened 
litiaas  paper  strongly.  To  analyze  this .  con^Qund,  it  was  disff 
solved  in  mariatic  acid,  the  titanic  acid  was  precipitated  by 
luoamonia^  and  the  sulphuric  by  muriate  of  barytes.  Two  e9:pat 
liments  gave  the  following  results :  . 


•  •# 


Tilanicacid 76-83   76-6& 

Sulphuric  acid .  . .  .^  . .    7-78   •  • . .  d .     7*fi6 
Water 15-39. • 16-94 

100^0  100-00 

Combinatiom  of  Titanic  Acid,  ivith  the  Arsenic  and  Phosphoric 

Acids, 

These  have  the  appearance  of  alumina ;  when  -dried,  Ih^ 
liave  th^e  lustre  of  gam  arabic. 


«    % 


Titanic  and  Oxalic  Acid, 

Two  experiments  gave  the  following  as  th^  compositioa  of  this 
^oble  acid. ' 

Titanic  acid , . . .  74-42  ......  73-77 

Oxalic  acid 10-25 10-56 

Watee 16-33., 15-67 


«    .      ,1 


'      ■  100-00  100-00 

Titanic  and  Tartaric  Acids.  '       ' 

Thi^  pompqund  resembles  the  preceding}  bu|;  uq  analysis  of 
\%  1%  given.  When  heated  in  contact  with  air,  it  becomes  wit^i 
some  difficulty  white  ;  and  when  heated  without  the  ^presence  o^ 
^r>f|  black  powder  resembling  carburet  of  titanium  is  obtained, 
but  its  nature  was  not  determined.  ,  .     .  .~, 

Titanic  Acid  and  Silica, 

When  pure  titanic  acid  and  excess  of  silica  arefiised  with  car- 
bonate or  potash,  and  the  fused  mass  is  treated  with  water,  the 
excess  of  silica  is  dissolved  by  the  potash,  and. an  inspluble 
compound  of  titanic  acid,  silica,  and  potash,  is  obtained*    Thi^ 
.  compound  may  be  arra»^ed  with  the  salts  which  Kre  composed 
*  of  one  base  and  two  aoids,  few  of  which  are  obtainafate  arU- 


fibially,  but  which  are  formed  by  nature,  as  in  the  dftth<ilite  aiid 
bbtryolite.  This  compound  is  readily  soluble  at  common  tetn^^ 
peratures  in  muriatic  acid ;  it  is  antilogous  to  sphene,  which 
IS  composed  of  titanic  acid,  silica/  and  lime. 

Experiments  to  reduce  Tittmic  A^id,  and  to  tombine  Titanium 

.     *  .  .with  SulpkAr^  I 

* 

MM,  Hecht,  Vauquelin)  and  Laugier,  tried  to  reduce  tHanie 
acid  by  charcoal;  they  obtained  principally  carburet  of  tita- 
tiititti  With  a  small  quantity  of  tnetallic  titanium ;  Which  tedded 
Wa^  scarcely  proved.  Having^  found  this  product  to  be  insoltfbl<i 
ih  acid^,  iind  even  in  aqua  regia,  they  tbuld  not  determine  th« 
quantity  of  oxygfen  contained  m  tttanic  acid.  .  Thfe  cai^bnnet  Of 
titanium  even  if  burnt  in  oxygen  gas,  would  not  hwt  given  'cks^ 
rect  results,  this  product  being  probably  mixed  with  much 
titanic  acid. 

]VfM.  Faraday  and*  Stodart,  in  tlieir  experiments  upon  steel> 
have  in  vain  attempted  to  aHoy  iron  with  titanium,  and  Vauque- 
lin and  Hecht  had  previously  tailed.  M.  Rose  could  not  succeed 
in  alloying  zinc  with  titanium*  Sulphuretted  hydrogen  did  not 
at  uH  act  upon  titanic  acid ;  a  bhick  powder  was  formed,  but  no 
sulphuret  of  titanium,  nor  was  a  suiphuret  produced  by  fusing 
aulphuret  of  potassium  with  the  titanic  acid* 

M.  Rose  at  last  succeeded  in  forming  the  sulphuret  by  passing 
dulphuret  of  carbon  over  titanic  acid  strongly  heated  in  a  porce- 
lain tube.  This  sulphuret  is  of  a  deep  green  colour ;  when 
rubbed  with  a  h^^rd  body,  it  assumes  a  very  strong  metalUc 
lustre  resembling  brass.  When  heated  in  contact  with  atm<i^ 
spheric  air,  it  burns  with  a  sulphurous  flame,  and  is  converted 
into  titanic  acid.  When  healed  in  a  small  nai^ow-necked  retort, 
a  Bvidl  quftntity  of  isulphur  is  separated  if  the  afpert%ife  h%  closed, 
but  not  otherwise*  It  becomes  very  hot  when  hitiit»  acid  ik 
poured  upon  it;  nitrous  vapours  ai^  emitted,  the  fluid  becomo^ 
milky,  and  titanic  acid  is  deposited  in  the  state  of  a  fiae  powder; 
when  the  fluid  is  boiled^  the  su^^r  melts,  and  aggregates  into 
small  masses. 

This  sulphuret  of  titanium  was  analysed  by  combustion  upon 
platina  by  means  of  a  spirit  lamp  ;  1H)17  of  pure  and  soUd  sul-* 
phuret  of  titanium  gave  0'767  of  pure  titanic  acid. 

Calculating  upon  the  results  of  this  experiment,  M.  Ro60 
concludes  that  titanic  acid  is  composed  of 

Titanium 6606 

Oxygen *......•,,,......,  33-95 

100-00 
And  the  sulphuret  of 

.     .        Titanium  ..'••• .....^'.•...49-17 

Sulphur,  ., , $0-83/  ,  . 

100-00 
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AlttlCLE  IX. 

■ 

On  the  Crystalline  ^ortns  of  Artificial  Salts.  ' ' 

By  H.  J.  Brooke,  Esq.  FRS. 

Hayjmg  dissolved  and  recrystalUsed  several  of  the  9alts 
described  in  these  communications,  I  have  observed  difierencea 
in  the  figures  of  what  may  be  termed  different  crops  of  ccystala 
obtained  from  the  same  solution.  Having  dissolved  some  fc^ro- 
mate  of  soda,  the  crystals  first  deposited,  ot Jirst  crop,  as  we  may 
term  them,  were  all  lengthened  in  the  direction  pf  the  great 
diagonal  of  their  terminal  planes,  so  as  to  be  almost  acicular. 
These  crystals  having  been  taken  out  of  the  solution,  a  seeond 
crop  was  soon  deposited,  many  of  which  nearly  agreed  in  form 
witn  the  engraved  ^^ure  alread^r  given,  but  most  of  them  were 
much  flattened  or  reduced  in  heignt,  so  as  to  become  what  has 
been  teniied  tabular,  and  apparently  bearing  no  relation  to  the 
slender  crystals  first  produced. 

The  same  difference  of  character  is  found  to  obtain  in  ma&\y 
other  salts.  When  these  varieties  of  figure  occur,  the  goniometer 
will  afford  sufficient  evidence  that  tneir  differences  are  only 
apparent,  and  that  they  are  really  analogous  forms  whose  cha- 
racter has  been  varied  by  a  disproportionate  extension  of  aome 
of  the  planes  of  the  crystals  in  particular  directions.  . 


Acetate  of  LeaeL 


tr 


I  have  received  some  brilliant  crystals  of  this  substance  firom 
Mr.  R.  Phillips,  several  of  which  have  given  measurements  on 
the  corresponding  natural  planes  agreeing  within  3'  or  4^  find 
aSbrding  an  example  of  unusual  regularity  of  form. 

The  ciystals  may  be  cleaved  parallel  to 
the  lateral  and  terminal  planes,  of  a  ri^ht 
oblique  angled  prism,  which  may  be  regarded 
as  its  primary  form.  The  only  modification 
I  have  observed  is  exhibited  in  the  annexed 
figure. 

dondf 128°     (K 

donM 116      0 

donT 98    30 

MonT 109    32 

• 

Oxalate  of  Amtnonia. 

I  have  not  observed  any  distinct  cleavage  of  the  crystals  of 
this  salt,  but  their  forms  are  referable  to  a  right  rhombic  prism  as 
the  primary. ,  They  are  subject,  however,  to  an  irregularity  of 


l«t$^ )  CryBtqIUne  Eym»  j^  Att^dal  Salts.  i'Ski 

figure,  analogous  to  some  which  have  been  before  noticed; 
there  being  on  some  of  the  crystals  only  one  of  the  planes  b 
replacing  each  of  the  sdid  f ngles,  on  which  two  are  placed  iu 
the  drawing,  and  these  being  tue  allernate 
planes.  Many  of  .  the  crystals  pres^nt^ 
however,  the  pairs  of  planes  b,  as  snowa  in 
the  figure. 

,PonM,orM^ 90^ 

^  •  T  on  <5,  orc^ 143 

■  c  on  c'  . . : 107 

'     conh. 126 

'  'MonM' ; 104 

•     Mon/.. .•  142 

Mon  A 127 

Mon  6 121 
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.    ,  Carbonate  of  Magnesia.  ,, 

'Th««rystals  fiom  which  this  figure  has  beea  giv^i.  I  J^y$ 
rMieived  from  M.  Tescbemaoher.     The. primary  f(«m  is  a» 

oblique  rhombic  prism,  which  ma.y  he  dL^BMeit 
b'dt  not  distinctly  in  the  small  crystals  I 

have  attempted  to  operate  npon,  parallel  to 

tlie^planes  M  and  M^ 

'.I  !|»'.on.M,orM' lOa" 
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Sulphate  rf  Ctnchotdtt4  ,    ■     ,r, 
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Mr;  Pope,  of  Oxford^street,  has  favoured  me  with  some  minute 
crystals  of  this  salt :  from  which  the  primary  forth  appears  to  be 
a  doubly  oblique  prism,  having  cleavages  parallel  to  all  its  planes. 
The  cleavage,  however,  parallel  to  P  is  not  very  distinct.  Some 
of  the  crystals  are  of  the  form  I  have  given,  but  there  are  othetB 
whose  figure  does  not  appear  to  be  irame- 
diate.Iy  related  to  it.  These  are  probably  * 
hemitfope,  or  rather  quadruple  crystals, 
united  by  secondary  planes ;  but  they  are 
not  sufficiently  distinct  in  character  to  ena- 
ble me  at  present  to  trace  their  precise  rela- 
tions to  the  primary  form. 

PonM 96^  SO' 

P  on  T : ....  90      0 

,,      M.qaT..,.. 83    30 
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Q»  ^Ae  PrQ]^rtj/  vAick  sojke  Metats  p^^sess  of  faciHtatifft'^Uf^ 
Omkifwitton  of  iilastic    ^uids.     By   MM.    Dulong  aiAd 

Prof.  Dob^heiner^  of  theUniversitypf  Jena^hasdiscovefcd 
one  of  the  most  curious  phenomena  which  physical  science  te 
susceptible  of  unfolding.  We  ore  unacquainted  with  his  labotirB 
excep$4ng  by  the  announcement  in  the  Journal  des  l>ebats  of  the 
24th  of  August  last,  and  which  does  not  eive  a  very  correct 
account  of  them,  and  from  a  letter  of  M.  Kastner  to  Dr.  Liebeff, 
which  the  latter,  now  at  Paris,  has  communicated  to  us.  In  th» 
i^  is  stated,  that  platinaf  in  a  spongy  mass  occasions  the  combi* 
nation  of  oxygen  and  hydrogen  at  common  temperatures,  and 
that  the  extncation  tyf  heat  which  results  From  the  action  ren- 
derB  Ae  metal  red-hot.  We  were  anxious  to  verify  so  sarprimng 
a  fact,  and  found  it  perfectly  correct.  As  the  experinient  may 
be  .made  with  the  greatest  ease,  we  shall  perform  it  before  m^ 
Ac^idemy. 

.Kot  being  acquainted  with  the  researches  whi(;h  the  author^ 
this  beautiful  experiment  has  undoubtedly  ilind^rtakien  in  order  to 
develppe  the  theory  of  it,  ^e  could  not  refrain  from  n^aking  some 
experiments  with  this  view ;  and  although  we  have  noft  yet  sue* 
ceeded,  we  think  that  the  tesiilts  of  the  observations  ^i^hitsh  we 
have  already  made  are  not  unworthy  the  attention  of  thfe,  Aca« 
demy.;}:  ' 

In  the  experiment  which  we  have  made,  Ae  spbttgy  ]^tina 
became  red-hot  when  placed  where  the  hydrogen  escaping  froin 
the  reservoir  became  intimately  mixed  With  the  air.  It 'was 
Evident  from  this,  that  detonation  Would  6fecur  by  iitimer^nig  $. 
piecp  of  the  spongy  platina  in  a  mixture  of  tWo  i^(>I\itii€fi^  ^ 
hydrogen  and  one  volume  of  oxygen;  and  this  t^as  \c«>lifiri!iM 

'     ^ .  Anhaleft  fle  Cbimie  e(  <3e  Ph^slqae,  tome  xxiu.  p.  440. 

-|-  Since  the  printing  of  this  notice,  the  authors  have  observad.tet,  ^ipit  frl^t^Timin 

>  tfongy  mass  Is  capaUe  pf  inflaming  hydrogen  a^  pktioa  does ;  secondly)  that  indium 
^io-tte  sama  lann  became  very  hot,  and  produced  water ;  tihirdly,  that  tebalt  an^  hic]^ 
in  masS)  at  about  57^^  Fahr.  eflTecfed  the  union  ai  hydrc^en  and  oxygen ;  fimitikly,  ilfat 

'spongy  platina  at  die  comrnop  temperstuits  formed  water  and  vnmonia  fn^  ailiisfa 
gas  and  hytegen,  «nd  acted  upon  a  mfxtiue  of  hydrogen  jmd  protoxide  of  ffote. 

•^  Xbe  hyidiqgen  lamp  invented  by  M,  Gay-Lussac  is  extremely  convenient  tof  pA- 
forming  this  iexperiment  The  diectrophoras  is  to  be  removed,  or  'the  eoHdiietMte  ale 
merely  to  be  detached ;  a  piece  of  Kght  spongy  platina  u  to4K  placed  at  Ihe  tfstjincq  fi 
about  two  edhtimetkes  ftom  the  aperture  at  which  the  gas  escapes;  when  ^e  opck  is 
tujcned,  the  jft  of  hydrogen  gas  comes  mixed  wit]^  atmospheric  air  to  the  sariace  of  the 
8poRgy«  platina.  It  then  soon  became  red-hot,  and  the  hydrogen  gas  onoe  mdamed 
continues  to  bum  as  it  escapes,  as  i^it  had  be€ln  lighted  %y  tike  st>ark« 
Tn  the  absence  of  the  lamp,  the  eommon  appasatas  ftsed>f<Mr  Bitparing  hytdfogen  gas 

.Ijeiay  \9P  employed,  .  Jt  is  however  req[uisitc  to  take  care  that  tne  gas  passes  through  a 
very  sx&all  aperture,  in  or4«r  iStu^t  k  m&j  more  intimately  mix  inih  atmo^herie^  air* 


hf  ^jqperiiA^iit  1(  the  |»rop(Mf^ons  of  thft  gaaetos  ditcteni  ikfhf 
»Hi6h  fi^iii  ifaoUe  Whidi  form  w^ter,  or  if  fth  incombtistiblie  ^lut^ 
such  as  azote,  be  present^  the  combination  goes  on  dotviy^  thf 
Mlnpetature  id  but  ht&e  iimmasetl,  lind' water  «oon  condenaei  in 
thtre^eiveh 

f  tf  the  sponger  ^la^na  be  Btrongly  oalcin^d^  it  tols^s  the'|m>^ 
iperty  of  becoming  Ired  hot  ^  but  in  this  cad'e>  it  lefibcts  the  0OiU«> 
Ditetioil  of  the  two  gases  slowly,  and  without  any  very  ise&tltble' 
i^c^^e  of  temperature.  Piatma  reduced  to  a  very  fine  powder^ 
b^  weU-known  cheQlica}  means,  does  not  act  upon  the  gai^ 
eviea  slowly,  at  comtnoq  temperatures>  nor  do  platina  wing*  or 
bat«4  The  agreement  of  these  observations  may  ^ive  rise  do  tfi% 
Mea>  that  the  porosity  of  the  inetal  is  an  ei^sential  totiditibtt  ii| 
the  produptiou  of  the  phenomenon ;  but  the  foUowitrg  facts  dis^* 
ptove  this  coniecture. 

We  teducea  platina  to  leaves  as  thih  as  the  malleability  of  thd 
metal  would  allow  of.  In  this  state,  the  platina  act»  at  commoti 
fa^perature6  upon  the  mixture  of  hydrogen  andoxygeu^  and  th<l 
action  is  more  rapid  ivhen  the  foil  is  thinnest^  We  obtained 
some  which  effected  the  detonation  in  a  feW  seconds.  But 
wliat  renders  this  action  still  more  extraordinary  is  the  pby^rcat 
condition  indispensable  to  its  production.  A  very  thin  uSheet  ^ 
jpiatina  rolled  on  a  glass  cylinder,  or  freely  suspended  in  a  deto*" 
iiating  .mixture,  produced  no  sensible  effect' after  a  lap6e  of  d6ve^ 
raL  days.  The  same  sheet  of  platina,  if  crumpled,  acUs  in%tantft* 
iieousiy,  and  causes  the  mixture  to  detonate^  '         "^ 

> ,  The  leaves  disposed  as  we  have  described,  and  Which  product 
nf>  i^fiCdCt  at  coUimon  temperatures,  the  Wires,  powder,  kUd  thick 
bars  of  platina,  which  are  inefficient  under  the  same  drcutai^ 
jstances,  act  slowly,  and  without  producing  explosion  at*  a  Vttb^ 
pej^ture  of  400*^  to  672*^  according  to  their  thifekneifi,  ' 
^  We  have  found  that  other  metals  possess  the  same  pfopetrty  U|^ 
pMfn^i^  The  very  remarkable  fact  discovered  by  Sit  H.  DaVt 
during  his  researcnes  on  the  safety  lamp,  "^it.  that  Wil  es  of  platimi 
fftnd<|>aUadium  at  a  low  temperature  become  bright-r^Whefl 
inmiersed  in  a  detonating  mixture,  having  appeared  to  U(S  tb  be 
derived  fVom  the  same  cause  as  the  phenomenon  under  discussion, 
HVe'  Were  first  induced  to  tiy  palladtumi 

The  piece  which  we  muoe  use  of  was  ^ym  tb  one  of  us  by 

Xlr«,WpIIaston,  and  consequently  must  be  i^onsidei^d  a6  ff^ 

from  ailoy ;  nev^sithelesB  we  were  unable  to  reduce  it  to  ^ery 

thin  leaves,  ai^  it  cracked  under  the  batnmerw    We  attribute  to 

this  circumstance  its  possessing  no  action  at  the  temperature  of 

^the  atmosphere ;  but  it  acted  at  least  as  well  as  platina  of  th^ 

V&Ltne  thicknes*  at  a  high  temperature.    Rhodium  being  brittle 

,C9uld  not  be  subjected  to  the  same  preparation ;  but  it  occasioiied 

the  formation  <h  water  at  a  temperature  of  about  464^  bf  Fisthn 

:':;  Gold  and  silver  in  tJiin  leaves  act  only  at  hirfi  tempetatutes, 

^bu^  i^waya  below  thai  of  boiling  mercury.    .Silver  is  l^  pbwwr- 


fol  fhaii  gold.  A  bar  of  gold  acts,  but  mth  gr^^r  difficulty 
than  the  leaves;  a  thick  bar  of  silver  acts  so  feebly  as  to  b9 
questionable  whether  it  has  any  f9Wfift>  - 

We  have  examined  whether  other .  combinations  could  be 
e^etted  by  the  same  method*  Oxide  of  carbon  ^a^  ?oxyg«iv^^ 
combifle^  atid  nitcousgas  is  decpiaposedrby  hydri^g^a  ^trC(Qm- 
mon  temperatures  by  spongy  platina ;  thin  sheets  of  thi|  met^l 
require  a  temperature  of  above  672^  of  Fahr.  to  cause  the  two 
former  gases  to  combine.  Gold' leaves  effect  it  also. at  a  tem- 
perature approaching  that  of  boiling  mercury. 

Lasdy,  ofefiant  gas  mixed  with  a  proper  quantity  of  oxygen  is 
cMipletiely 'Converted  into  water  and  carbonic  acid  by  spongy 
pkUmft^  but  x)nly  »t  a  temperature  above  572°  of  Fahr.   >It  ^itt' 
be  remembered  on  the  subject  of  the  pre<^eding  experiments^ ' 
that  one  of  us  ^proved  a  long  time  since,  that  iron,  copper,  gold, 
sUvi^)}al]kl  plattna,  possess  die  property  of  decomposing  isdimo^ 
nia  ^at  n  certain  temperatore,  without  absorbittg  any  of  this 
alkaliyand^diet'thiB  property  appeared  to  be  inexhausUble*  Itm  ■ 
pesMtssesit'tn  a  gjreater  degree  than  copped,  and  copper  ntore 
than  sillier,  gold,  or  platina,  the  surfaces  of  all  being  equal;        '  i 
•i^e  hundiPed  and  flftf-four  grains  of  iron  whre  were  suffioC^i^' 
to  decompose  wityn  a  few  bnndir^edtfas  a  current  of  ammonia^ 

fas  nttb^  mpidly  evdlved^  and  continued  during  eight  ^  teti 
ouv8,>  without  the  temperature  exceeding  the  limit  at  whioh* 
afamoma  completiely  resists.  Three  times  the  quantity  of  platina 
wireof  ijie'  same  size  scarcely  produced  an  equal  BSeot,  kve^isi'' 
aehtebcrteqiypc^ratttre^  m<    < 

vThefemeEn^able  results  of  this  experiment  depend  ^perbaptt 
41^^  tbo' sake  causes  as  those  which  occasion  gold  and  ailtner 
t#(0fi!^ol  the  combination  ef  hydrogen  and  oxygen  at  672^  F^yhr.'j' ' 
platina  in  mass^at  5i8^Fahr4 ;  and  spongy  platma  at  common  iem^'^ 
persittfres.  If  tiien  we  observe  that  iron,  which  so  readily  deConi-^' 

Es)ss  ammonia,  does  not  effect,  or  effects  with  difficulty,  the  coijb^^^ 
lation  of  hydrogen  with  oxygen,^  and  that  platina,  whsctiis  iso ' 
powerful  in  tae  latter  case>  scarcely  decomposes  ammonia,  we ' . 
are  induced  to  suppose  that  some  gases  have  a  tendency  to  com^ 
biiie  under  the  influence  of  the  metds,  and  others  to  separate ; 
this  property  varying  on  account  of  the  nature  of  each.  -  Those 
m^Ft^  which  produce  one  of  the  effects  most  perfectly  are.ii^ca^ 
paMe-of  prodttcm^  the  other,  or  in  a  less  degree. 

We  -shall  refrain  from  offering  the  conjectures  which  t^ese 
stngulsir  phenomena  have  giv^  rise  to,  until  w^e  batve  ^ompleteil 
the  ejGpettnients  which  we  have  undertaken  to  verify  then^*^     ^ 

*  Prof.  Bobereiner^s  experiment  has  also  been  verified  by  Mr.  Faraday,  wlus  Jim 
gjlTCD  the  following  notice  of  it  in  No.  31,  of  tbe  Journal  of  Science.  ^'  j[t  co^$|ata  in 
passing  a  stream  of  hydrogen  against  the.finely  divided  platina,  obtained  by  heating  the 
mimste  of  ammonia  and  pladna.  In  consequence  of  the  contact,  the  hydrogen  infttfiiii ' 
BymiKvhta  the  hydMgen  .does  not  inflame,  it.igniteB  the  plaSina^in  places 2*  aad.l  find 
t|vii  whfn  the  hydrogoi  i«  .passed  over  the  platinuiA  ^  a  tubs,  fo  «w  betp^  «amiUe4>.^. 
the  platinam  heats  in  the  same  manner**'  •   <-v  .,    .     . 


1899*.}  1       ^Notiee  efmite  net^  Simmi»iMl»iei  319:': 
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'Noikt  tifwme  newfy  discovered  Islands  m  ike  Arctic  Sed^    Hf 
-Gdpti  Duncan :  eammadical^d  in  a  Lett^  ftotd  OU  Sdmoa^ 

-StOIiJ  Esq.  -.       -     '    ■  .         •..'  :;       ••  .^    • 

'    ■  '  '  .■•••••;•.  r.W-.'li-  ■ 

,T|i£  ^nblic  attention  has  been  recendy  sa  much,  directed  to  ^ 
ATCtio  disooveries,  that  I  flatter  myself  the  following  i&wmifioif 
•c^ion.may  be  acoeptable  to  your  journal.    '  i         .  ^v\ 

rrhe  dceefiknd  ship  .Dundee^  of  London,  arrivod  here  xm  tfae 
10th  ins^.;  and  her  very  enlerpriaing  Commander^  lOapt.  Daneai^ 
obligingly  furnished  me  with  the  following  information^  wfaidb  ia 
cfrntained  almost  verbatim  in  rhis  diary.  /^  $ept.2t,iji  laU  abouft  . 
6a°  40^ }  long.  24°  30'  W ;  foggy  weather,  and  east  win(to^.(latt«f 
part  of  the  day  clearerV  blowing  very  freish. .  Ship  rvu^ntng  ia 
nifurth*west  towards  the  land ;  at  9^  a«  m.gbt  within  two.milev^ef 
aamall island  bearing  north-fwest,  wlwh  f  named  .Sayerajlslaild^vr 
after  the  master  of  the  Haiiraony,  of  HuU^  .then  kt;  company  ;  the 
mainland  running  about  NNE  and  8S W,  distaed;  aboujb  fourteen  < 
xailes»    The  nearest  headland  .  on  it  in  \  right  beari«^  nocth^t  Xv 
nuimied.  Cape  Despair,  distance,  six  leagues.    Cape  Bacclav  of 
Scoresby's  Chart,  bore  north-east  and  east^diatanoeiSQaiiW;.: 
and  the  most  southern  headland  on  the- main  bore  ^esli  and*  bv 
;s^hr  distance. 60  miles :  this  I  named  Dunonnsb^Head*    J^- 
^&fmainland  seen  from  the.  shi^  between  this fK)int^Md:Ci^e. 
Barelay,,  I  named  Gales  Land,  in  complimlent  to  my-^/owntet.] 
About;  10  miles  south*«a3t  fromDuncainsby  Head^  there,  is  .a  ilow. 
ilat<  island  ^whioh  I  termed  Robison's  Isiand>  after  tbf^  ^bifjt'4S. 
managing  agent.    Here  we^  lay  to,  hoping  to  see  J^sb^  butifeU  'm 
. wiih  none ;  and  the> sea  setting  in  heavy  towards  the  land) '  aij^ . 
Ibeiwiod  blowing  fresh,  we  stood  off  to  l^e  south.  i  :    .  . 

.  .  <*  At  noon  latitude  observed  68°  41';  Jong.  54^  30^W;. by  the. 
bearings  of  Cape  Bai^lav;  sounded  in  100;  fathoms, wtaiter; 
rooky  bottom^  Saw  all  this  new  land  for ,  t wenly- Jovur  houj^ ; 
the  Harmony,  of  HuU,  in  company  >all  the  tiqae ;  but  the  gale  .^Ad 
sea  ptreventied  any  attempts  at  landing*  Had  intended  prosecfut- 
il»g  investigation  further  southwards,  but  the  lateness  of*  the 
seasooi  and  the  unfortunate  acoident  of  being^^aer  nearly  two 
months  this  summer,  made  all  thoughts  of  such  a  view  impru- 
dent." 

Gales  Land,  Capt.  Duncan    states,   resembles  in    general; 
appearance  the  south  side  of  Scoresby's  Sound.    It  is  very  high^ 
amd  precipitous  quite  to  the  sea  shore.    The  mountaina  r unntog 
ittria^es  sonth-east  and  north-west,  bat  their  peaks  are  not  So 


im 


i^  HiMe  of  Htm  mb^  diie^med  IdiMk. 

prominent  or  conical  as  in  Scoresby's  Sound.  The  north  sides 
of  the  mountains  were  snowy;  tne  south,  green.  With  the 
exception  of  a  very  deep,  itilet  sovitb  &ma  Robison's  Island,  the 
coast  was  little  indented. 

*  C)apt»  D«  wml  at  on^  time  within  mx  or  seven  miles  of  tl^e 
mniftlaftdi  aboutv  forty  miles  north  from  B^bi&on'^  island^  ^^cb 
was  considerably  verdant,  very  fiat,  and  apparently  afaoui'  le^ 
miles  long,  and  five  broad. 

Sayers  Island  is  rocky  and  barreD,  about  half  a  mile  long«  and 
one*quarter  broad.  ^  , 

Hiere  was  littto  fast  and  not  much  drift  Ice  to  be  met  wlth» 
A  good  deal  of  drift  timber  was  observed  fioatiog)  'ao4  several 
icebergs  grounded  alon^  the  shore.  The  current  was  settfog 
without  interruption  during  the  twenty-four  hours  that  tb#  &re 
t^sels  were  in  that  quarter,  south  and  west^  at  the  sa^  ^  one 
^ad  a  half  mile  per  hour.  There  was  no  inset  or  offset  of  tliei 
tides  observed.  No  whales  were  seeii>  and  fbw  seals,  or  V'^'^dSi 
^Xc^t  kitti wakes ;  these  were  abundaat^  No  appearand  .  oi 
natives.    The  weather  was  very  sleety. 


Cape  Barclay  in  the  north  to  Oliumlongni  Frith  On  the  souA; 
ana  the  island  laid  down  there  north  of  this  fridi  WQuldi  seem  tn 
Ibe  what  Capt.  Duncan  has  termed  Robison's  Islands  it  lies  ia 
abOiUt  67^  lat;  25^  long.  He  was  at  one  time  of  the  day  wit^a 
iive  miles  of  it.  In  the  year^  1821  and  1822^  he  tiad  ooastel 
fLtmosI  all  the  land  described  by  Scoresby  north  of  Cape  l^aiv 
^ay ;  and  tras  as  far  as  40  miles  up  Scoresby's  Sound,  ^d  ha 
be^uri^  testlMioay  to  the  accuracy  of  that  intelligent  navigaior*  /, 
Jameson's  Land  he  believes  to  be  an  iskmd.  .  [' 

This  voyage>  which  reflaots  sa  muah  credit  on  the  enterprise 
a.ad  akifl  of  Capt.  Duncan,  promises  to  be  highly  interesting  to 
ar^Uc  geography  %  and  auaj^  throw  light  dd  the  ^te  of  the  k>8t 
cdoaies  of  Greenland ;  for  it  is  highly  probable  that  in  .Gtales 
Land  rather  than  any  where  eUe,  tney  may  be  sought  for  wlt|i 
^(mi'e  chance  of  success.  From  Capt.  Duncan'!^  descripttoii, 
fi^ither  the  climate  nor  the  land  seems  to  be  inhospitable,  of 
inaccesisible  if  visited  at  a  fkvourable  period  of  the  yciar. 

I  am,  Sir,  your  obedient  servant, 

LA>pra£NCE  Edmonstov. 


I    » 


.J  . 


yt>aHf'flfiton^  ^  the  Xinmm  Soc\ety  of  l^ndsn.,     Voh^tTf 

Pari  I.    1^.  „  ,  .;  ^  ,,; 

Vn.  Account  of  the  Lamjium  and  som  Qtl^ir  Gen(srai\  gf 
Malayan  Plants.  By  Williain  J^/  Ml5i  Comq^iipioate^  Vjf 
Heniy  Thomas  Cblebrboke,  Esq.  FllS,  and  tS.  '       ^'  ,    r 

This  paper  dommences  with  tne  following  observations  \—.^  ; 

"  There  are  a  variety  gf  higl^ly  esteemed  Tj:ujt:s,wiii6h  may  be 
iidnsjdered  as  peculiar  to  ib^  Malayan  Arctiipel^gOj^  or  what  |;^^ 
been  not  unaptly  (Renominated  Jra62ia  a^i/osa.'aim^re  notto  q^ 
fi^und  beyond  its  limits.  Many  of  these  ar^* already  WelJiknown^ 
jut  there  are  others  which  have  not  yet  fi^lkn  under  the  'pt)s^r# 
vation  of  botanists,  or  are  only  to  be  found  de^cribied  tii  tir^ 
flortus  Ambomensts  of  Kumphms,  which^  though  a  Work,  of 
Wonderful  accuracy  and  research,  stands  in  neea  of  i^ustratio^l 
with  referencie  to  t^e  progress  that  ha^f  been  made  in  batanio^ 
Science  since  the  periQ4  at  which  it  was  written^  Am6rjg/thes(^ 
{He  Lan^eh,  the  Tampooi^  anfl  the  Choopa^  hold  n^  un<Ji^ting\^i8niB( 

s  already 

^j,..,-.^,  ^^^. ,. «  ^Jistory  of  _,^..^^..  „^  ^^^  -^^ 

place  and  family  have  hitherto  remained  doubtful.    To  tlie$e| 

havl^  subjoined  descriptions  of  a  few  other  genera  from  the  sam^ 

inteiresting  quarter,  which  appear  to  be  new  aid  •to.  deserve 

"  notice.  J-     . 

•"•'"•■'  •    -^  ■    tANSIUM.'  •■     •■      '  ■•" 

Deenndria  Mon(^ynia0    N.  O.  MeliaeeA  JwnB. 

^Calffi^  5.p^titus.  Corolla  5-petala,  petalis  ,  ^ubyptundis^ 
Tuhu9  ^jtaminiferiif  glpbosuSi  ore  ^ubintegro,  p.ntheris  de.^ep)  inr 
clusis.  Ovarium  SJoculare,  loculis  1— ?-spons,.  Styli^s\^vQy\%, 
columnaris.  Stigma  planum,  5-radiatum.  Bacca  corticata, 
«5-locularis,  S-sperma,  uno  alterove  loculo-  tantum^  semen  perfi- 
ciente^  Semina  integumento  exteriore  pulposo  sapido.  Albumen 
nullum ;  cotyledonibus  imBqnalibus  ptltalis. 

ArboreSffoliis  pinnatisyjloribus  racemosU. 

Lansium  bomestictjm. 

Langsat  or  Lans^h.  Malay.  Lansium.  Rumph.  Amb.  i« 
ip*  Idl.  t*  64,  Marsden's  History  of  Sumatra,  pL  v*  p.  101. 
rfative  of  Ae  Malay  Islands.  ; 


mt  Analyses  rf'Btitir  \^%ir» 

Var.  /3.    i/.  aqueum. 

FoUoUa  subtus  villosis,  racemift  deo^s  saepius  solitariis^  Tmc- 
tibusglobosis*        Ayer  Ayer.  Malay.  . 

'^  'Die  Ayer  Ayer  so  nearly  res^^tnCies  the  Lans^h  in  most,  par- 
ticulars, that  I  hesitate  to  rank  it  as  a  distinct  species,  and  QOQ* 
tent  myself  with  mentioning  it  as  a  permanent  and  well-tit4nigfd 
Tariety,  They  are  principally  distinguished  by  the  Malays  'by 
their  fruit,  that  of  the.  Ayer  Ayer  being  founder,  and  the  pi^p 
moire  watery  (whence  the  naine),  and  dissolving  more  completely 
ill  the  mouth  than  that  of  the  Lanseh.  Both  are  highly  esteemed 
by  the  Malays,  and  are  equally  a^eeable  to  the  European  palate* 
Ine  juicy  envelope  of  the  seeds  is  the  part  eaten,  and  the  taste 
is  codllidg  and  pleas^tit. 

^^This  geivus  has  hitherto  been  known  only  from  Rumphiusfs 
figure  and  description,  audits  place  in  the  system  has  therefore 
continued  nhcertain.  Fi^om'an  examination  of  the  fruit,  M.  C<»- 
rea  de^erra  conjiBctured  it  to  be  intermediate  between  the  fami- 
lies of  jltiranft«  and  Gntti/iriB,  but  the  stnlctur^  of  the 'flower 
d^ermines  its  true  place  to  be  among  the  Meliacea. 
**^  I  have  fiirther  met  in  the  forests  near  fiencoolen  with  a  tree  whrih 
appearli  to  agree  very  nearly  with  the  Landum  montanum  RumpA, 
itmi.  i  p.  154.  t»  &o.  It  differs  in  the  number  of  the  stamen, 
ofyles  and  seeds  from  the  Lansium  described  above,  but  agrees 
with  it  exactly  in  carpological  structure,  and  in  geiieral  habk. 
Its  characters  coincide  very  nearly  with  those  of  Roxburgh's 
Mihiea.    They  are  as  follow : 

**  Calyx  five^parted.  Corolla  five-petalled.  Slakiineous  tube 
subglobose,  entire  at  the  mouth ;  anthers  five,  within  the  tube. 
Sljfits  two.  Stigmas  two,  simple.  Berries  globose,  about  the 
size  of  the  domestic  Lanseh,  1 — ^2-celled,  1 — ^2-seeded.  S^jsds 
enveloped  in  a  thin  subtranaparent  pulpy  tunic  or  envelope,  which 
has  somewhat  the  flavour  of  the  Lanseh,  but  with  a  bitterish  and 
rather  disagreeable  smell.'' 

''  Mihiea  is  perhaps  scarcely  distinct  from  Lansium :  but  if 
admitted  as  a  separate  genus,  tne  above  will  constitute  a  second 
species,  difiering  from  Jf .  edulis  Roxb.  in  being  digynous,  and 
may  be  denominated  M.  montanaJ* 

HEDYCARPUS. 

Tetnuidtia  Monogyma. 

Ptriantkimm  4-partitum,  inferum.     Stamina  4.      Ovarium 

34oc«dare,  loculis  disporis.    Stigmata  tria.    Capsula  baccata, 

S-valvis,  3-locularisy  seminibus  ariilo  sapido  tunicatis.    Embryo 

inxenmiy  oHmmine  imcfusus.     Arbor  foliis  altermis  sin^licibus, 

JlortQ^  ructmostSf, 

Tht  stamem  are  oocaoionally  five  m  numbw ,  with  a  five^parted 
periMlh  and  fgiii'<elMi  Qvaiy.  •    -  ^ 


V  imSki        Linnean  Trarnktiwas,  ^Vok^  SCIV.  Pari  I.  :9»A 

Hedycabpus  Mal^x'anus. 
Sera  T^oipul,  Malay.        Sumatra.  .    i 

PIERARDIA.    Roxb. 

^,p€^fLnihium  4-pai?titum»     Stamina .ooXo^,  breyia.  .   Qf^^rifm 

. ;|3-locviIarey  loculis  dispotis.    Stigma  trifidum*  -  Mjaccctcoiiic^iiSL, 

,frilpcala]^s>  Iqculls.  I-r*2-sperixus.  Sendna  arillo  $2^pi4o  toccata. 

iiififbrjfjo  iaver^us  albuizxiue  iuc^us  ^  . 

.  i.  •     .  JMforeSfiJUmbm  tacemasispfoliii  ult£fni$nmptiubm4 
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TiERARDIA  DULCtS, 

.  Mo^oiqa,  foliiB  obovatis.-  Baa  Chpo^a.  Mak^  ,  S^i^OMtra. 
**  This  species  differs  from  that  described;  by  Bc^bargh^ti 
being. piQnoecious^  in  the  form  of  the  leaTes^.a^d  in  the i colour 
pft\\^  fleshy  aril.  The  Rambeb^.  of  .wbiich .Mr*.  Majssden  has 
givefii,  a  figiir^  in  his  Histwy  fifSumaim,  pL  yu|>«  LOl,  so^  neaiiy 
ro^mbles  this,  that  I  think  it  can  pnly  be  a  vt^rietyof  the  sfimew  Tlie 
Bamb^h  belongs  to  the  peninsula  of  Malacca,  -wd-is  lUtiknawn 
at  Bencoole^.;  while  the  Choopa,  which  isablmdwtattb^lftUer 
fifLQ^  is  not  found  in  ihQ  former«r  The  racea)e»>Qf  tlie  vlUoptbeh 
.are  l^Pg^r  a^d  the. fruit  smaller  than  in  the  -Choopa ;  .but.  a: com* 
parifiko^  a^id  ^xaminatjLon  of  the  two  would  jbe  neicessaw  to  Mo^ir 
ttainwh^tber.  there  are  any.  essential  diiiei:eftcesy  and.L  h^ve^M^ 
rh$A  an  opportunity  of  doing  this  J^      ^  i ;  .  ^ 

LEUCONOtlS. 

^  t    ^      '  TetfandriaMfmogynia:  N.O<^ApoeineaiBt^     i  '  * 

•-  -  Calyx  infenis,  4*partitus.  Corolla  tubulosa,  supeme  soigc^ 
ttor;  hmbo  4-lobo.  Stafnina  4,  inchisa^  lacintii^  corcfltat  alteilm. 
Ovarium  simplex,  biloculare,  loculis  disporis.  Stylus  \,  brevis. 
S^tfif/?i(i'anmilatum,>apice  conico.  JB^ccct  1— -3-sperma. .  Semii^a 
exsdbuminosa,  embryone  inverse.  '     ' 

..  Frutex  lactescem^  foliis  pppo&itis  exstip^ularibus,Jloribufdicko^ 
'  tome  corymbosis  axiuaribus,  . 

LeUCONOTIS   ANCEi?S. 

» 

Akar  Morai.  Malay.        Sumatra. 

"  This  singular  plant  belongs  without  doubt  to  the  family  of 

the   Apocyneaj  with  which  its  general  appearance  and  habit 

entirely  correspond.  It  agrees  with  Gerbera  m  having  exalbumi- 

,rtQus  seeds;  but  its  ovary  is  simple  like  that  of  Carissa;  it  wiU 

.therpfQre  hold  an  intermediate  place  between  these  two  genera.'^ 


.  •   It 


,.    ,  MYRMECODIA, 

Tetrandia  Monogynia*    N.  O.  Rubiacea^ 

'^'''C^/yA^'subinteger.    Corolla  quadrifida  tubo  intus  ad  hnlertid- 
nem  staminunr  piloso.     Stamina    qtiatupr,'  c<>rbti&  'tmviofa. 


_.  I 


Siylta  staminibas  longiqr.     Sti^na  simple^     Bacca  OYttU, 
quadrilocularis^  tetrasperma. 

Parasitica  bAsi  tuberomiftores  basHnupetiohrwn  $amte^L 

Mykh^ecodiI  tuberosa. 

ViA\xi  getminans  fotlnicanim  rubrarntn.  Rump^  Amh  vi, 
p:il9.t;fi5.^|.2;  Fouad  at  Polo  Niag. 
*  ^  This  singdar  pl«mt  is  found  patasitic  upon  old  trees^  in  llie 
fonn  of  a  large  irregular  tuber,  from  'which  ftrise  af^  tfaic^, 
shorty  fleshy  brenehes*  The  Leaves  are  crcrwded  i^t  th«  nmnded 
esLtremities  of  these  branches,  and  are  opposite,  petiolate,  obo- 
yate-oblong,  with  a  short  acumen,  attenuated  to  the  petiole, 
•Mtire,  very  siBeioth>  somewhat  leath^ry«  Petioks  loBg,  round- 
ish^ inserted  ob  a  large  persistent  peltate  knob,  whose  edges 
expand  Mitsr  a  kitid  of  stipule,  ciliated  along  the  margin  with 
^nse  strigose  ftbreH.  atid  cleft  aboTe  in  the  axil  of  the  petiole. 
Tbejfcm^ers  are  sessile,  closely  disposed  in  the  spaces  between 
the  stipuhur  baseci  of  tiie  petbles  and  half  concealed  under  tiieir 
^KTogeetin^  edges^  Calyx  memhrcmaceous,  sapeiior,  neafly 
e&tii^*  V^f^ia  while,  tnbular^  qoadrifid ;  segments  epeet>  raitiber 
^e^;  a  villous  liifg  within  the  tube  immediately  belew  tke 
insertion  ef  thQ  stamens.  StamenB  ifmt^  shorter  than  the^o^oHa, 
'arid  alternate  with  its  segments ;  mther$  white,  two^^eeHed. 
>jf|yj^  kngei^  than  the  stamens.  Stigma  simple,  tomentews. 
Ocary  four-celled,  four*seeded.  Berry  e^ate,  smfoeib,  wk^ 
with  longitudinal  lines,  fpur-celled>  four-seeded.  Seeds  furnished 
with  albumen ;  embryo  in  its  axis. 

'^  There  can  be  no  doubt  of  this  being  the  plant  described  by 
.|[,\imphii:iS|r  although  the  leaves  are  represented  more  acutQ  in 
.Ilia  £igu(«  tbw  ^y  are  in  my  specunens/' 

HYDNOPHYTUM. 

Tetrandria  Monogynia,    N.  O.  Rubiaeeiek  Jm^^ 

Calyx  integer.  Corolla  Umbo  4-fido,  fauce  piIo8&.  Siamim  ^ 
brevia,  fauci  inserta.    Stigma  bifidum.     Bacca  dispenna. 

Super  arboi;es  paroiiticay  basi  tuberosa^jfieribus  axillaribus. 

Nidus  germinan^  formicarum  nigrarum.  Rumph.  Amb.  vi. 
p.  1 19.  t.  SfS^Jig.  1 .  Prio  Hantu.  Malay.  On  trees,  in  tlie 
fofests  of  Sumatra. 

^'  This  grows  parasitic  on  treesf  in  the  form  of  a  large  irregular 

tuber,  fastening  itself  to  them  by  fibrous  roots,  and  throwing  out 
several  branches  above.  The  taber  is  generally  inhabited  by 
ants,  and  bpUowed  by  them  ipto  numerous  winding  passages, 
^w;hiQh  frequently  exteud  a  good  way  along  the  branches  ^so, 
giving  them  the  appearance  of  being  fistular.    Leaver  opposite, 
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^ifk^tiJpiltdhd^  efiiptiC'OboTate,  nefarlv  obtuse^  a&ut^  utr  ih&  ba4i, 
very  entire^  ver^  smooth,  thick^  wim  the  nridrib  flattened/  lend 
a,&w  iacoilspicaous^  ntertes.  Stipukt  iat€»|iietidar)  liaeair. 
Flowers  axJUary,  sessile,  generally  aggregated  on  a  double  gem- 
maceous  knob.  Calyx  superior,  very  short,  entire.  Corolla^ 
w^ite,  tubular ;  limb  lour-cleft ;  fdux  villous.  Stamens  alternate 
with  the  segments  of  the  corolla ;  filaments  scarce  any.  Oiyary 
^itoiirneil  vrith  a  prominent  umbilicate  disk^  disporons.  Style 
longer  than  the  tube.  Stigrfka  of  tWo  revolute  linear  thiek  lobed. 
Berry  of  a  semipellucid  reddish-yellow  colour,  oyate-pblong, 
two-seeded.  Seeds  ohlon^j  contained  in  a  tough  integument, 
widi  the.eEtibryo  in  the  axis  of  the  albumen. 

^^  I  ^isxk  net  aware  that  these  two  plants  have  baea  dea^ibed 

by  aiiy  betanii^t  since  the  time  of  Rumpfaius,  or  that  any^^oiij^e* 

.  ture  has  been  made  regarding  their  pMce  and  family  frqseihis 

figure  or  description.  ^  From  uieir. common  habit  as  parasites,  I 

should  have  been  much  inclitied  to  place  them  under  One  genus; 

but  the  different  number  of  seeds  in  e^  eb,  supported  by  the  diffiar- 

.enoe  of  &  simple  aujd  bifid  stigma,  seems  to  oppose  thisy  iriiile 

liim  ^stincUon  is  further  confirmed  by  the  different  disposition 

and  insertion  of  the  leaves^  which  in  Hydnophytum  2Lre  arrasged 

.precisely  as  usual  in  the  SaibiacecB,   but  in  Myrmecocha  are 

.eitowded  round  the  thick  fleshy  branches  in  such  a  manner,  tfayat 

.  their  beingj  really  opposite  is  not  immediately  anpareat,  while 

.tjijskt  iasertion  on  their  broad  peltate  bases  is  furuier  peculias." 

lASIANTHUS. 

^      "  Rubidcea,  Jiii^s. 

Calyjp  4-partitus,  laciniis  ^nearibus.  Corolla  infiiiidibi]iif0r- 
mis,  pilosa.  Stamina  4.  Stigmata  4|  linearia,  orassa.  Baeeg, 
tetrapyrena. 

SuffhUiceSffioribus^dtillutibuSf  bracteis  eppositis,  baccis  cyaneism 

*  Lasianthus  cyanocabpus. 

Yillosus,  bracteis  magnis  cordatis.  Found  at  Tap|>attooIy 
on  the  west  eoast  of  Sitmatra. 

Lasiai^thxjs  attbkuatus. 

'     Vfflostts,  foliis  suprsL  glabris,  bracteis  Itodecdatis*        Pound 
in  the  interior  of  BencooTen. 

HELOSPORA.     , 

Tdrandria  Monogynia,  JLinn«    MuAiacea*  Juss. 

Calyx  4-dentatus.     Corolla  tubulosa,  limbo  4-partito.     5fa- 
mind  iiiclusa.    Stylus  4-sulcus,  apice  4-fidus.   Stigmaid  qttatuor. 
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Pacta  cd|¥Oie  coronata,  poly^perma,   semimbii^  diii^ci  r^W^ 
cruciatim  aiapoaitis,  nidulantibvis,  Une^ribus^  parum  curvia,.    .  '. 

Jkrboreseens,  glabra^  pedunculis  axiUaribus  umfhrUj  ^ntvmtio^ 

vahaia. 

Heiospora  flavescens. 

Native  of  Sumatra.  4.    \ 

^'  The  disposition  of  the  seeds  in  this  genus  is  very  peculiarly 
and  fo^ms.  a  good  distihctive  character.'' 

GLAPHYRIA.  • 

•        .  ■  '  • 

Icosandria  Monogynia.    N.  O.  Myrtace(B*  . 

Calyap  superus,  quinque^dus.  Coro/^  pentapetala*  Bfteca 
qtdnque4oculari8,  polysperma;  singuli  loculi  semina  dapUci 
ordiaeaxiaflBxa. 

Arbuscula,  foliis  altemis,  Jloribus  etxiUaribus. 

Glaphtria  nitida. 

Foliis  oboratis  obtusis.  Found  on  the  summit  of  Guaong 
Bnnko^  or  the  Sugarloaf  Mountain,  in  the  interior  of  Bencooleft. 
.  ^  This  is  a  very  handsome  shrub,  having  much  the  habit  and 
foliage  of  the  common  Myrtle,  but  the  leaves  are  smaller  and 
fiihner.  Its  character  and  appearance  are  alpine,  and  it  is  only 
met  with  at  high  elevations ;  I  found  it  on  the  summit  of  the 
Sugarioaf,  and  I  am  informed  that  it  is  altno&tthe  only  shrub 
met  with  towards  the  top  of  the  volcanic  cone  of  Gunong  X)empo 
i&  Passumah,  where  it  is  called  Kayo  Umur  panjang,  or  the  Tree 
of  long  Life,  probably  from  its  maintaining  itself  at  elevations' 
where  the  other  denizens  of  the  forest  have  ceased  to  exist. 
At  Bencoden  an  infusion  of  the  leaves  is  drunk  as  a  substihite 
for  tea ;  and  it  is  known  to  the  natives  by  the  name  of  the  Tea 
Plant." 

»  Glaphyria  seb^cea. 

Foliis  lanceolatis  acuminatis.  Found  on  Pulo  Penang,  an 
island  on  the  western  coast  of  Sumatra. 

A  plate  accompanies  this  paper,  showing  the  parts  of  fructifi- 
cation and  the  fruit,  ^ofXans2ttm  domesticum,  Leuconoiis  andps, 
and  Helospor a  flavescens. 

VIH.  Description  ofth^  Cermatia  longicornis  and  of  three  new 
Inserts  from  tfepauL  By  Major-General  Thomas  Hardwieke, 
FRS.  and  LS.  &c. 

Cermatia  longicornis^ 

Scolopendra  longicornis.  -  Fab.  Ent.  Syst.  ii.  390.  Scuti- 
gera  longicornis.  Latr.  Hist.  Nat.  des  Crust,  et  Ins.  vol.  vii. 
p.  89.  Scutigera  lineata  ?  Latr.  Diet.  d'Uist.  Nat.  vol.  xxx. 
p.  446. 

"  Body,  when  viewed  beneath,  having  sixteen   segn^ppts, 
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WfS&i  are  united  aboye  by  eight  unequal  sclita.  Ar^enme  df  i 
pale  colodr/as  long  as  the  body,  finely  setaceous  with  three  piin^ 
&ipB\  joiixts,  each  of  which  is  numerofiftly  su*ticitltted«  Esuiainil 
maxillary  feet  or  mandibles  strong,  subulate,  incurvate,  four- 
jointed.  Maxillary  palpus  four-jointed,  hairy,  or  rather  spinu- 
lose,  longer  than  the  mandibles.  Eyes  large,  hemispherical. 
JPc^f  very  loftg,  fifteen  on  each  side,  with  the  last  pair  twice  as 
long  as  the  others.  The  principal  articulations  of  tne  l6gs^  viz. 
the  two  femoral  joints  and  the  tibise,  are  armed  with  siin  Setae. 
The  tibia  are  flattened,  angular,  and  of  a  pale  colour,  marked 
with  transverse  bands  of  a  blueish-black.  The  tarsi  are  filiform, 
nuiiierously  articulated,  and  ending  with  a  single  subulate  claw ; 
ttnd,  with  the  exception  of  the  hinder  pair,  which  are  trans- 
iirarsely  banded  like  the  tibitef,  are  of  a  pale^yelkyw  colour; 

'^  The  longest  specimen  hitherto  examined  was  one  inch  aadtt 
quaiter  iu  length  from*  the  base  of  the  •  aatennao^  to  the  tail. 
Antennae  one  inch  and  a  half;  and  posterior  legs  2^  inches. 

<'  This  insect  is  found  in  damp  housres  under  floor 'mats  in  all 
parts:  of  Bengal,  Bahar,  and  Orissa,  but  mostly  during  the  rainy 
aeaaon,.a^  I  Uiger  has.  observed  of  his  C /mea/a.  When  livings 
tii0  colours  of  the  back  and  legs  are  bright,  and  varied  b^itween 
yeUoW)  .block,  aud. brown  ;  and  although  the  above  description 
byoa^meaiiFS  corresponds  with  the  Cermatia  livida  described:  bf 
3/r.  Leateh  in  the  third  volume  of  the  ZooL  Miscellam^  '\tvfftu» 
tbatewer  to  that  of  the  Scol&pendra  lengicotfnis of  f atmclus.". «. 

Ord.  Neuraptera,    Fam.  Pamrpida.     Genus  Panorpa.  Linn. 

Paimrpafurmta*  .  , 

'  'PI  rufa,  antennas  nigris,  alls  hyalinis:  superioribus  puncto 
niaVginaH  fascia  furcatli  apiceque  nigris.  '        .  * 

Ord.    Hemiptera.        Fam.    Gerridts.        Genus   Gerris.  Latr. 

Cimex.  Linn. 

Gerris  laticaudata, 

G»  zufa,  antennis  tarsisque  nigris,  caud^  utiinque  bidentet^ 
supra  unguiculata  infra  penicillata. 

Ord.  Diptera.    Fam.  Tabanidee.    Genus  Pangonia*  Latr. 

Pangonia  longirostris. 

P.  villosa  flava,  thorace  ferrugineo,  abdomine  nigro-brunneo  : 
segmentorum  marginibus  flavis,  alis  immaculatis. 

\  Length  of  the  insect  from  the  base  of  the  rostrum  to  the 
apex  of  the  abdomen  ten  lines;  and  of  the  rostrum  two  inches 
and  a  half." 

'  The  descriptions  are' illustrated  by  figures  of  each  insect. 

2c2 
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MO^kteim  ^f  a  new  Speem  of*  Aitalaphus.  Bt  the  Bi¥.  Laii«<i4^lNhi 
Otrtding,  BA,  FL8. 8io.  .     /.^ 

Pfmmacomuium. 

P.  einereO'-rufescens^  capite  cornuto ;  pedibns  inermibus,  an- 
gulatia,  Bubcequalibas.  Mas.  Filiformisi  pedibns  fusoo-fas- 
oifttis*        Phasma  filtforme.    XifcA.  in  Act.  ooc.  Unn.  torn,  yi. 

5»  9^  tabt  1^  f»  1>  peasima.  Mantis  filifonm^.  Gmet.  Sy^. 
tat.  p.  2048,  n.  16?  Fab.  Ent.  Syst.  torn.  ii.  p.  12?  J5ft>ttt 
Jmw.  i.  p.  227,  n.  1  ?  Phaama  filiformis.  Fubr.  SuppL  p.  186? 
BrmtfM  Hut.  Jamaica,  p.  4S3,  t.  42,  f.  6.  Haec  synonyina 
difficillima,  quam  nomen  ^'  filiforme^'  rix  specificniti,  sedpbtnis 
Pbasmatutti  aplerorura  maribus  snbgetiericum.  Fo^mitia.  Mare 
ieafc  daplo  wajor,  fascits  femoralibus  indtatinctts.  P.  eomtJtnlEm. 
Im/u  in  A€t.  So€.  lAnn.  torn,  vi*  p.  10«  P.  comuttttn.  Sftrf^ 
jM#ii^.til3^f.61. 

Denriptie.  Corpta  elongatom,  granulatum.  OcuK  t^^vi^ 
promia^li.  Capitis  oomieula  auriformia.  Oviduct  as  cymt>ifor- 
wa^  f  en?^  sequalea,  femoribus  Hd  basin  dilatatis,  arriculo  tar^ 
aorum  lotigiasimo  triangulari.  Coloris  varietatea  moltdB :  nm, 
<7  et  ^  aeepiua  einereo^-nigri.  Phasma  cujus  vita  hie  pdte^ 
hitai'  speeies  confosaa  medioritndum.  Sexus  copula  vinctoa 
iterum   iterumque  observavi,  quamobrein  nomen   **  filifoMia  '* 

tominas  matuna  aoUo  modo  aooomniodatum  omnino  neglext.' 

» 

Asfalapt^m  Macleayanus.  ,.\ 

A.  alis  vitreo-iridescentibus^  imroaculatis :  oculis  thoraceqne 
cupreo-nigri:  dorso  maeulato :  ^ren^e  cinereo. 

This  communication  is  hkewise  illustrated  with  engrayingaof 
Che  ini^ectd  described. 

X.  On  the  Generic  arid  Specifle  Charactets  oftM  CMysc^hi^ 
mum  Indicum  of  idmuRus,  and  of  the  Plants  called  Ckinesi 
Chrysanthemums.    By  Joseph  Sabine,  Esq.  FRS,  FLS.  8lc. 

"  In  a  former  communicatioii*  td  the  Linnean  Society,*'  Mf ; 
Sabine  observes,  "  I  endearottr^d  to  establish  the  correctness 
,  of  my  opinion,  that  the  plants  now  cultivated  in  our  gardens' 
under  the  name  of  Chinese  Chrysanthemums,  had  bfeen  iriaprd*' 
perly  referred  to  the  Chrysanthemum  Indicum  of  Linnaeus.  Sihce 
the  pajjer  allud«d  to  was  written,  I  have  had  opportnnities  of 
examining  and  comparing  living  specimens  of  wnat  I  consid^ 
tlie  real  Chrysanthemum,  Jnditum  mtk  those  of  the  Chinese 
Chuyf  atithemum ;  which  latter  I  now  design  to  characterise  aaW 
distmct  species  under  the  name  of  Chrysanthemum  Sinense/^ 

Chrysanthemum  Indicum. 
C   foliid    flaccidis   petiolatis    pinnatifidis   crebr^   de^tati3; 

•  Observfttioiw  «it  the  Chrymithemum  Indtcntu  of  lamuscus,  tol.  xm.  p.  fi^. 


^  »•  -•     • 


i^Q^o... .  ■  Clu^saatkemum  IadiQ«m..     Linn^  Sp.   Pi*  yolw  ii*, 


p.  889.-^^^d.  2,  vol.  ii.  p.  1253.    Persooti,  Svn*  vcd«  ii.  p*  4Sh 
niild.  Sp,  PL  YoL  iii.  p.  3147.    Sabine  in  Tram.  Hartic.  Soc^ 
ToL  iv.  p.  326,  earn  figuris.        .Habitat  in  ChinL 

'    Chrysanthemum  Siiiense^ 

\C^  foliis  coriaceis  petiolatis  sinuato-{)i]inatifidis  dentatis  glau- 
oesoentibus,  radio  longiBsimo,  oaule  frutioogo.-  ChiQASe-  Chry^ 
i^yit^emuixu  Sabine  in  Tran$,  Hoviic^  Sde.  vol.  iv.  p.  326.--*- 
vpL  »v^p.  149.— -t»  Tram.  lAnnt  Soc.  vol.  xiii.  p»  661.  Habitat 
incultum.  in  Japonia  {Kampfevy  Loureiro) ;  cultum  (multis  varie- 
tatibus)  in  hortis  Sinarum  atqiie  Japonisa. 
.  **  I  am  aware  that  an  objection  doay  be  urg«d  to  the  specific 
name  I  have  applied  to  these  plants,  on  the  ground  of  their 
bei^  natives  pf  Japan,  and  pnty  known  in  China  in  the  gardeai. 
But  m  reply  to  it,  I  should  observe,  that  they  were  originally 
obtained  from  China,  and  we  ,know  it  is  in  that  country  that 
they  have  been  brought  to  their  present  atate  of  beauty  and  per- 
fejK^tiQa:  that  for  th^sQ  rieasQi^  they  are  now  known  all •oi'^ar 
Europe  as  the  Chinese  Chrysanthemums;  apd  that,  bs  they  have 
hitherto  been  confounded  with  the  iC*  Indicum,  it  ia  very  desi- 
rable they  shovild  be  distinguislied  by  a&  appellation  well  oppostd 
to  that  of  the  oth^r  specias/'  ,. 

XI.  Descriptiom  qf  Seven  new  Mritish  Land  and  Fresh'water 
Shells,  with  Ub^ervatiom  upor^  many  other  Species,  including  a 
List  of  such  as  have  been  found  in  the  County  of  Suffolk.  By  the 
Ilev«  Eevett  Sheppard,  FLS. 

The  following  are  Mn  Sheppard's  introductory  remarks  in  this 
p^ner  :--r 

"  In  the  Descriptive  Catalogue  of  British  Testacea,  published 
by  Dr,  Maton  and  Mr.  Rackett,  in  the  eighth  volume  of  the 
jpifmeau  Transactiom^  the  habitats  of  the  Land  and  Fresh-water 
Shells,  lii^ving  fpr  tbQ  most  part.  beep.  QOnfiped  to  the  midland 
and  western  counties,  I  have  been  induced  to  lay  before  the 
Society,  a  description  of  seven  new  species,  and  a  list,  with 
copious  observations,  of  the  Land  and  Fresh-water  Shells 
hitherto,  disoavered  in  the  county  of  Suffolk,  and  occasional 
notices  of  places  in  which  theVt  have  been  found  in  Essex  ;''^  by 
which  it  Will  be  seen,  that  the  eastern  parts  also  of  this  island 
are  equally  fertile  in  those  elegant  and  interesting  productions  of 
If  ature.  The  utility  of  such  an  undertaking  seems  to  be  gene- 
rally allowed ;  and  should  this  humble  attsmpt  meet  with  ap[)ro-' 
bation  from  the  lovers  of  concbology,  I  shall  be  amply  gratified* 

"  Although  I  have  followed  Linngeus's  arrangement  in  prefer- 
ence to  any  other,  from  the  opinion  that  the  Land  and  Fresh- water 

« 

*  **  My  knowledge  of  Essex  is  confined  to  Ihe  liimdred  of  Tendring,  a  peninsulii 
formed  by  the  Oennan  Ocean  and  the  rivfrs  Stour  and  C<^e«** 


Shells  are  all  reducible  to  his  genera ;  I.  must  nevefiheless^  in 
justice  to  M^Drapamaud^.rfmark,  that  I  esteem  his  work  to  be 
a  most  admirable  one;  and  that  his  genera  (at  least  those  adopted 
by  him),  considering  them  as  subdivisions  of  the  Linnsan 
genera,  are,  with  few  exceptions,  secundum  naturam." 

Arrangement  of  the  Suffolk  Land  and  Fresh-water  Sheik, 

Tellina.         1.  cornea 

2.  stagnicola 
**  i  Cyclas  ofDraparmud  and 

I  Lamarck. 

3.  amnica        '    ! 

4.  Henslowana  J 


Mytilus, 


5.  cygneus 
6*.  anatinus 
7.  Macula 


DONtA,  Drap.  and  Lff- 
marck. 


Bulla. 


9!  hypiSL      }  P«^^^>  ^'"^-  ^^  La^^rck. 


BunciNtiM      10  terrestre  f  Bulimus,  i^rcrp. 

15UCC1NXJM.    lu.  terrestre         \Achatina,  Lam. 


TuBBO. 


11.  yiviparus 

12.  achatinus 

13.  tentaculatus 

14.  elegans 

15.  fontinalis 

16.  Leachii 

17.  laminatus 

18.  nigricans 

##* 

19.  Carychium 

20.  tridens 

21.  perversus 

22.  musoomm 

23.  marginatus 

24.  Offtonensis 

25.  sexdentatus 


1  Paludina,  Ijam. 
j  Cyclostoma,  Drop. 


Cyclosxoma,  Dr.andLam. 


}CLAU5iLiAy  Drap.  and  La- 
marck. 

}At7Rictjla,  Drap.  and  La- 
marck. 


Vnv Ay  Lamarck. 


1 


Pupa,  JDhfl^.  and  Lamarck. 
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mx 


Helix. 


{Planobbis,  Drtrp.  and  Xa- 
marck. 

>  « 

{Valvata;  Drap.  and   La- 


^Planobbis^  Drap,  and  IfO- 


S-Helix^  Drap. 
Carocolla,  Lamarch 


26.  nautileus 

27.  cristatus 

28.  planorbis 

29.  planata 

30.  complanata 

31.  vortex 

32.  cornea , 
33:  spirorbis 

34.  contorta 

35.  Drapamaudi 
36..  alba 

37.  fontana 

38.  Somerfihami- 

ensis^ 

39..  lapicida 

40.  paludosa 

41.  ericetorum 

42.  virgata 

43.  caperata 

44.  rufescens 

45.  Cantiana 

46.  nitens 

47.  nitidula 

48.  hispida 

49.  radiata 

50.  Kirbii 
61^  trochiformis 

52.  crystallina 

53.  spinuloaa 

54.  arbustorum 

55.  nemoralis 

56.  hortensis 

57.  aspersa 

58  .Lackhamensis '^ 

59.  obscura  IBuumxts,  Drap.  and  Lam. 

60^  lubrica  J 


»'Helix,  Drap.  and  Lamarck^ 


61.  putris 


SuccineA;  Drap,  and  Lam. 


LiMNEus,  Drop, 
^Lymi^jba^  Lamarck. 


62.  stagnalis 

63.  palustris 

64.  fossaria 
65*  limosa 
i66.  auricularia 

67.  lutea 

68.  pellucida  Vitrina,  J)mp.  and  Lam, 

Neeita.        69.  fluviatilb        {^ll"^;,fj'Eimarck. 
Patella.       70.  oblonga  Ancylus,  Drap.  and  Lam. 

Tellina  stagfiicola. — ^T.  testa  rhombea  glabra,  umbone  exserto* 
Cyclas  calyculata,  var,  2.  Lamarck^  Anim.  sans  vert.  v.  659. 
Habitat  in  sta^nis.  Testa  4^  lin.  longa,  5^  lin.  lata,  glabra, 
tenuis,  pellucida,  comei  colons,  epidermide  nulla.  Valvules 
versus  marginem  coraplanatee. 

Tellina  rienslowana, — ^T.  testa  oblique  subovata  transversim  . 
Tix  sulcata,  projectur&  a  basi  uqabonis  adomata.        Habitat  in 
rivis.        Testa  2  lin.  longa,  S^- lin.  lata,  comei  colons,  glabra,' 
striata,  vix  sulcata,  anterius  planiuscula. 

Turbo  Leachii.-r-T.  testa  imperforata  subovata,  anfracdbns 
5  rotundatis  oblique  decurrentibus,  sutura  conspicua^  apertiira 
suborbiculari,  operculo  membranaceo.  Habitat  in  rivis. 
Testa  3  lin.  longa^  If  lin.  lata,  cornea,  diaphana,  glabra.  An* 
fractus  5,  teretes.     Spira  elongata.    Apex  acutus. 

Turbo  Offtonensis. — ^T.  testa  fiisca  striata  subpellucida,anfrac- 
tibus  septem  secundis  sensim  minoribus,  apertur^  rotundat&. 
edentula  nee  marginati*  Habitat  super  gramina  et  arbusta 
in  sylvis,  super  truncos  arborum^  atque  inter  folia  putrescentia. 
Testa  plusquam  1^-  lin.  Angustior  quam  T.  muscorum  et  T.  niar'^ 
gipatus,  et  fpiris  sensim  minoribus.  Apertara  edentula,  margine 
nee  reflexo,  nee  diverse  colore. 

Helix  Draparnaudi. — H.  testft  supra  subconcava  subtus  con-' 
cavasubcarin^ta,  anfraetibus  quatuor  transversiiA.^striatis:  ultimo^ 
majore.         Habitat  in  aquis  dulcibus.         Testa  diametro  3  lin.. 
supra  grisea,  subtus  albida,  nitescens,  anfraetibus  quatuor,  ultimo,, 
in  medio  juxta  aperturam,  subearinato.     Apertura  dilatata. 

Helix  Somershamiensis. — H.  testa  grisea  umbilicata,  anfracti* 
bus  2  vix  3  reticulars.  Habitat  in  sylvis,  rarissima.  Equal 
in  magnitude  to  a  middle-sized  H.  alba,  which  it  resembles  ii^ 
shape  ;  is  of  a  greyish  colour,  and  curiously  reticulated,  particu-^ 
larly  above, 

J^elix  ^irbih-r-r^.  Xest^,  ^uac  subconica  nunc  subdepressa ' 
sul^pellucida  striata,  anfraetibus  quatuor,  umbilico  patulo.   Habt-^  • 
tat  sub  saxis  et  lignis.        Testa  diametro  ^  lin.  rufo-cornea ; 
anfraetibus    subtiliter  striatus.      Apertura    subrotundo-lonata..' 
Labium  tenoe.    Umbilicus  profundus. 


ISI^*'!  Proceali9it^:PJ^of^^l4f4' Societies.  ^ 

Articljs  XIII. 

Proceedings  of  Philosophical  Societies^ 

SIBTBOROLOGIGAL    SOCIETY    OP   LONDON* 

On  the  16th  of  October.  $i  Meeting  was  held  at  the  Lon4on 
Coffee  House,  Ludgate-hiU,  to  take  into  consideration  the 
propriety  of  forming  a  Meteorological  Society,  Among  the 
gentlemen  present  were  Drs.  T.  Forster,  Clutterbuck,  Shearman, 
Mr.  Luke  Howard,  &c. :  at  eight  o'clock  the  Chair  was  taken 
by  Dr.  Birkbeck,  when  the  following  Resolutions  were  agreed 
to  :-*— 

1«  Beaoined,  That  the  foFmation  of  a  fSociety  to  promote  the 
advancement  of  Meteorology,  have  the  cordial  approbation  of 
this  Meeting. 

2.  Resolvedy  That  a  Society  be  formed  to  be  called  ''The 
Meteorological  Society  of  London/^ 

8.  JR^eived,  That  me  fousiness  of  this  Society  shall  b^  «oi)h^ 
dieted  by  a  President,  Vice-Presidents,  Treasurei-,  Secretary, 
and  Council ;  and  that  the  number  of  Vice-Presidents  and  M^m- 
b^s  of  the  Council  be  determined  at  a  subsequeiit  Meetingv  ' 

4.  Resolved,  That  Mr.  Thomas  WUford  be  requested  to 
pffieiate  as  Secretary  to  this  Society  (pro  tempore),  jBind  th^  he 
be  authorized  to  send  a  printed  summons  to  ^tend  the  aext 
Meeting  to  each  person  who  shall  become  a  Subscriber. 
'  &.  Resolved,  Tnat  an  Annual  Subscrrption  of  Two  Guineas  be 
paid  in  advanpe  by  every  Membep  of  this  Society. 

6.  Resohed,  TW  those  gentlemen  present  who  ^re  iQolined 
to  become  Members  of  this  Society,  do  now  sendi  their  names  t0 
the  Secretary  to  be  enrolled. 

?•  Resohxd,  Thata  Committee  of  three  Members  be  appointed^ . 
in  conjunction  with  the  Secretary,  to  draw  iip  an  aeeotiAt  of  the 
Sooiety-s  proceedings  this  evening. 

8.  Resolved f  That  scientific  men  throughout  the  United  King- 
dopa  are  sohcited  to  ico*operate  with  this  Society,  and  to  trans- 
mit comn^unications  to  it ;  and  that  this  Society  will  always  be 
ready  to  receive  meteorological  observations  from  the  cijltivatorf 
of  science  throughout  the  various  quarters  of  the  globe. 

9^  Resolvedy  That  no  ot}ier  qualification  be  required  to  consti- 
tute eligibility  to  this  Society,  than  a  desire  to  prompte  the 
science  q{  Meteorology, 

10.  Resolved,  That  after  the  pext  Meeting  the  el^ctipn  be  l>y 
ballot  iipon  t^e  proposition  of  three>  and  that  a  maiority  of  M^t 
bers  decide* 

a.  Resolved,  That  this  Meeting  do  adjourn  to  the  12tli  (rf 
'^Qstssshw  next,  to  meet  at  the  same  fdaee  and  )iowp« 


MEDICO-BOTANIGAL   SOCIETY   OF   LONBON. 

This  Society  held  its  first  meeting  this  Session  on  Friday, 
Oct.  10. 

An  address  was  delivered  to  the  members  on  the  objects  aiiud 
utility  of  the  Institution ;  after  which  the  death  of  its  late  H<mo- 
rary  Member,  Dr:  BcuUie>  was  notified  to  the  Sooiet^f  accompa- 
nied by  an  ap^opriate  eulogium  on  his  character. 

The  meeting  then  adjourned  to  Oct.  31,  1823. 


'•i*»^"»»   I ■»ii^« 


Article  XIV. 


icifeNTinc   INTELUGliNCE,   AND   NOTICES   OF   SUBJECTS 

CONNECTED    WITH    SCIENCE. 

I.  Reium  of  the  Expeditionjbr  the  Discovery  of  a  North-Attest  Passage, 

Our  readers  have  doubtless  been  apprised,  through  the  public 
napers,  of  the  safe  return  of  the  Expedition  under  Capt.  Parry« 
The  primary  obiect  of  the  voyage,  it  appears,  has  not  been  attained ; 
{he  only  channel  through  which  a  passage  to  the  westward  was  to  be 
expected,  after  it  had  been  ascertained  that  the  openings  in  Repulse 
3ay  audits  neighbourhood  were  mere  inlets  to  the  Aiherican  continent, 
being  blocked  up  by  ice  throughout  the  year.  No  particulars  have  as 
yet  transpired  respecting  tlie  scientific  results  of  tlie  Expedition,  Which 
we  deem  sufficiently  authentic  for'  their  transfer  to  the  pages  of  the 
Annals,  ' 

II.  Solar  Light  and  HeaL 

^  Mr.  Powell  has  been  for  some  time  engaged  in  experiments  on  solar' 
H^tand  heat.  He  has  examined  the  heatmg  power  of  the  prismatic 
rays,  bat  chiefly  with  respect  to  the  effects  said  to  be  produced  beyond 
the  red  end  of  the  spectrum.  He  has  found  that  such  effects  are  really 
produced;  bat  has  accounted  for  their  being  observed  in  some  ca^^, 
and  not  in  others^  from  certain  differences  in  the  coatings  of  the  ther- 
mometers employed.  He  has  cooduded  from  a  number  of  experi- 
ments with  different  coatings,  that  this  heating  effect  is  similar  in  its 
relations  to  surfaces*  to  common  radiant  heat;  and  differs  essentially  in 
this  respect^  from  the  heating  power  mthin  the  spectrum.  He  (las 
made  other  experiments  from  which  the  nature  and  origin  of. this  effect 
may  with  great  probability  be  inferred.  The  details  will  soon  be  made 
public. 

III.  On  Cleavdandite, 

From  the  exatnination  Mr.  Levy  has  recently  made  of  the  f^^spars 
contained  in  Mr.  Tumer^s  collection^  it  appears  that  half  the  speei- 
mens  which  have  hitherto  been  ranked  under  this  name,  belong  to  the 
species  which  had  been  called  albite,  and  has  recentty  received  the 
name  of  cleavelandite  from  Mr.  Brooke.  It  is  rather  curious  that  the 
aTStallographieal' difference  between  this  last  substance  and  lelsfNur, 
sliould  have  been  detected  upmi  specimens  laminated,  but  notregohurly 
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crystallised,  $hi  that  the  many  crystals  wbiich  it  presents  shdidd  not 
have  been  noticed.  The  varieties  of  forms  of  cleavelandite  are,  how- 
'  eter,'  at  least  ai  numerous  as  tho^  of  felspar;  the  inrystafs  are  ^eef 
distinct,  of  various  sizes,  but  rather  large  than  small ;  they  tare^n^i^ 
Iii6qii6ittly  mattked*  pamllel  to  one  of  tb^  primitiver  pUnes^via^f  that 
whidk  «;tbe>  least  easy  ta  obtain  by  cleavage;  Several  lofi  the  tfMm 
gceatly  ses^mble  some  of  the  varieties  of  felspar,  being. ip6iii|A>aedqf 
the  same  number  of  planes  disposed  in  the  same  manner,  and  it  is^onljr 
by  using  the  goniometer  that  the  -  difference  can  be  perceived.  VoU 
withstanding  this  great  analogy,  Mr.  Levy  believes  tihat  the  fordos  of 
the  two  substances  are  incompatible.  He  considers  the  primitive  of 
felspar  to  be  an  oBlique  rhombic  prisin^  and  not  a  doubly  oblique 
prism,  as  it  had  been  supposed  by  Hauy,  and  he  takes  for  the  primitive 
of  cleavelandite  a  doubly  oblicjue  prism.  The  crystals  of  cleavelandite 
are  generally  white,  sometimes  yellowish  ahd  reddish ;  they  are  trans- 

J  parent,  sometimes  translucent  and  opaque,  and  have  a  certi^in  brU- 
iancy  which  does  not  belong  to  felspar.  Both  substances  are  often 
found  upon  the  same  specimen,  and  sometimes  both  in  large  and  well 
defined  crystals.  The  localities  of  cleavelandite  are  very  numeroqs, 
and  this  substance  seems  likely  to  become  one  of  the  most  important 
both  in  mineralogy  and  geology.  All  the' rocks  of  which  felspar  is 
(Considered  as  a  component  part,  must  be  re-examined  to  sep^riite  those 
which  really  contain  felspar,  from  those  which  contain  cleavelandite. 
The  localities  derived  from  Mr.  Turner's  collection  are  the  following: 
iJatiphiny,  "St.  Gpthard,  Tyrol,  Piedmont,  Baveno,  Elba,  'VesuviuiB, 
Saxony,  Sweden,  Norway,  Siberia^  Greenland,  United  States,  and  Rio 
di  Janiero.* 

The  finest  crystals  come  from  the  Tyrol'and  from  St.  Goth'ard!.  The 
'  largest  from  Siberia,  where  they  are  met  upon  the  same  specimen  with 
large  crystals  of  reddish  felspar,  and  smoky  quartz.     The  most  trans- 
parent come  from  Dauphiny,  where  they  are  met  in  small  transparent, 
'  bk^iant,  macled  ciystals,  with  chlorite,  quartz,  and  ocoasionally  fblspar 
'  ^tfraidre.    Specimens  of  this  locality  are  very  commonly  met  wjfth 
'  ih  collections,  and  the  crystals  they  contain  were  described  by  HuHly 
'  as  fbl^pat'  quadridieimah    At  Baveno,  it  sometimes  forms  the  guangue 
of  the  fine  fiesh-cdoured  crystals  of  felspar.    From  G^eenlami'  there 
ii  a  lamellar,  chatoyante  variety  which  greatly  resembles  the  moon 
$tdiiie.    However,  the  moon  stone  from  Ceylon  does  not  belong  to 
deavelandite ;  it  gives  easily  two  cleavages  at  right  angles  like  felspar. 
The  other  cleavages  Mr.  Levy  could  not  obtain,  and  what  is  very 
'  remarkable,  the  direction  df  the  laminae  which  give  the  beaatifiil  cha- 
'  toyant  reflection  of  light,  corresponds  to  nodeavage  of  felspar,  nor  to 
tmy  of  t^ettecondary  planes  observed  in  that  substance. 

IV.  Change  of  Musket  Balls  in  ShrapneU  Shells. 

•  .  Mr.  Faraday  states,  that  <<  Mr.  Marsh,  of  Woolwich,  gave  me  some 
ott^etbaUsf  which  had  been  taken  pi^t  of  ShrapneU  sbelte.  .  The  sh^s 
had  laid  in  tlie.  bottom  of  ships,  and  probably  had  jsea  water  among 
theiasi^  When  the  bullets  are  put  in,  the  aperture  is  merely,  closed  .by 
.  ai  conm^on  cork. .  These  bullets  were  variously  acted  upon,;  jspme  were 
A&oled  4>nly  superficially^  others  more  deeply,  and  sonie  were  entirely 

^ '  "*  Mr.  Levy  proposes  soon  to  ptibEsh  more  ifnnutdy  the  result  bf  1^  o^toy»t5o(6y;  imd 
the  exact  localities  of  each  speqmen  will  be  given. 


^  Scienti^  JfiietKgenee, 

diongecL  *  ThetidbitaBce  produced  is  hard  and  biiufei  U  splits  on  tho 
bally  and  {Mresents  an  appearanoe  like  some  liard  Tarieties  of  eariby 
l|0nialite;  its  coloar  is  brown,  becoming»  when  heated,  red;  it  fusea* 
en pladaip»  foil,  into  a  yellow flak]^  substance  like  litharge.  Powdered. 
mm  boiled  hi  water,  no  muriatic  acid  or  lead  was  found  in  solution.  It 
diMolvad  in  nitric  aoid  widioat  leaving  any  residuum,  and  the  solution 

Efo  ^rery  fiiint  indications' only  of  muriatic  acid.  It  is  a  protoxide  of 
id,  peniafH  formed,  in  some  way,  by  the  ffalvanio  action  of  the  iron 
aheH  and' the  leaden  ball,  assisted,  probably,  by  the  sea  water.  It 
would  be-  very  mteresting  to  know  the  state  of  tne  shellp  in  which  a 
nhaago  like  this  has  taken  place  to  any  extent;  it  might  ha?£  been 
expected,  that  as  long  as  any  iron  remained,  the  lead  would  have  been 
preserved  in  the  metailie  state/' — (Institution  Journal,  for  Oct.  182S.) 

V.  Action  of  Qunp^fittder  an  Lead* 

Mr.  r^radfiy  sa^s,  th^t  '^  Mr.  Marsh  gave  me  alsQ  spnye  bs^ls  frpqi 
^rtrldges  about  nfteen  years  old,  and  which  had  probably  b^^^  in  a 
damp  magazine.  They  were  covered  wiib  white  warty  excrescei^g^ 
rising  much  above  the  surface  of  tl^^  bullet,  and  which,  when  removedt 
were  found  to  have  stood  in  small  pits  formed  beneath  them.  These 
excrescences  consist  of  carbonate  of  lead,  and  readily  dissolve  with 
effervescence  in  weak  nitric  acid,  leaving  the  bullet  in  the  corroded . 
^tate  which  their  formation  has  produced,  {t  is  evident  then^  must 
have  been  a  mutual  action  amoog  the  elements  of  the  gunpowder  itself^  • 
^t  the  same  time  that  it  acted  on  the  lead ;  and  it  would  have  been 
interesting,  had  the  opportunity  occurred,  to  have  examine^  wba( 
plyanges  the  powder  had  suffered.** — (Ibid*) 

VI.  Purple  Tint  of  Plate  Gla^s  affected  hy  Light. 

•  •  *^  It  is  well  known,'*  says  Mr.  Faraday,  **  that  certain  pieces  of  plate 
ghvM  acquife,  by  degrees,  a  purple  tinge,  and  ultimately  become  of  a 
comparatively  deep  colour.  The  change  is  known  to  be  gradual,  but 
yel  so  rapid  as  easily  to  be  observed  m  the  course  of  two  or  three 
years.  Much  of  the  plate  glass  which  was  put  a  ftm  years  back  into 
seme  of  the  houses  in  Brid^e^street,  Blackfriars,  though  i^t  first  colour- 
less, has  now  acquired  a  violet  or  purple  colour.  Wishing  to  ascertain 
whether  the  sun's  rays  had  any  influence  in  producing  this  change,  the 
lUlowmg  experiment  was  made :— Three  pieces  of  glass  were  selected, 
which  were  judged  capable  of  exhibiting  this  change ;  one  of  them  was 
of  a  slight  violet  tint,  the  other  two  purple  or  pinkish,  but  the  tint 
scarcely  perceptible,  except  by  looking  at  the  edges.  They  were 
each  broken  into  two  pieces,  three  of  the  pieces  were  then  wrapped  up 
in  paper,  apd  set  aside  in  a  dark  place,  and  the  corresponding  pieces 
were  exposed  to  air  and  sunshine.  Thi^  was  done  in  January  last,  and 
the  middle  of  this  month  (September),  they  were  examiiied.  The 
pieces  that  were  put  away  from  light  seemed  to  have  undergone  no 
chfl(nge ;  those  that  were  exposed  to  the  sunbeams  had  increased  in 
colour  considerably ;  the  two  paler  ones  the  most,  and  that  to  sodi  a 
degree,  that  it  would  hardly  have  been  supposed  they  had  once  fbrmed 
part  of  the  same  pieces  of  glass  as  those  which  had  been  set  aside. 
Tluiail  ai^ears  that  the  sun's  rays  can  exert  chemical  powers  even  en 
such  n  coBGipact  body  and  p^rmapent  cnmpoand  a9  glai9r«-*(Ibid.} 
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-      :  yil.Te&  of  Platinum. 

Pi^of.SSlimfiii  i^ecotnmends  the  hjdriodic  acid,  aa  the  best  I^Cfoi^ 
platinum  in  solution*  When  dropped  iato  a  weak  solution,  it  Hlmoel^ 
immediately  produces  a  deep  wine  red,  or  reddish*brown  colouTy 
which  by  standing  grows  v^ry  intense.  It  resembles  the  effisct  of 
muriate  of  tin,  but  is  more  sensible.  On  remaining  a  day  or  twO|  films 
of  platinum  were  deposited*,  The  hydriodic  add  had  been  prepared^ 
by  putting  phosphorus  to  about  an  equal  bulk  of  iodine,  placed  under 
water  in  a  glass  tube,  so  that  it  remained  mixed  with  acids  of  phospho(«' 
rus,  and  perhaps  phosphorus  itself,  l^o  other  metallic  sohition  gaye^ 
similar  results. — (Sillinian's  Journal,  vi.  S76.) 

VIII.  Westbury  Altitude  and  Azimuth  Insirument. 

To  most  of  otir  astronomical  readers  it  is  probably  known^  that  atf 
tHeretmrfl  of  the  Westbury  circle  td  London  during  fh6  last  winter^  it 
was  found  in  a  state  *'  unfit  for  any  nice  astronomical  t)Qrpf0se:"  it.has^ 
howi^fi  uiider  the'  superintebdance  of  Mr.  Trough  ton,  utidergene  a 
cotiij^lele  repair;  to  secure  the  telescope  from  fiexiire,  its  Original  bBjeci 
glass  of  2}  inches  aperture,  and  43  inches  focus,  has  been  replaced  bt 
one  of  the  like  diameter,  bat  whose  fdcal  length  is  36  inches  only;  a^ 
separates  niany  of  the  close  double  stats,  shows  distinctly  the  double 
ring  And  belts  of  Saturn,  and  was  made  fc^  Mr.  Tully.  Tne  artist  who 
hds  had  the  immediate  inandgement  df  the  repairs  is  Mr.  Simms,  of 
Bowman's-buildi^gs^  Aidersgate-street,  and  we  are  glad  to  know  thai 
as  tndtrument  which  has  rendered  such  essential  service  to  astronomical 
science  is  again  fit  for  immediate  use.  We  quote  the  inscription  ii 
iiow  bears  with  pleasure.  <<  With  this  instrument,  the  work  &f  £dwar4 
Troughton,  Mr.  Pond  siibstiintiated  the  errors  of  the  GreeniiHeh  ttiiiXfA 
qufldratit ;.  the  observations  were  made  at  Westbury;  and  dl^reeofd^d 
in  the  Philosophical  Transactions.  The  instrument,  having  sulKsred 
from  long  exposure  to  the  weathefi  was  repaired  and  redivided  for 
Mr.  South,  by  William  Simms,  under  the  direction,  and  tothesatisfac* 
tioD^  of  its  illustrious  maker ."--<- Aug.  10, 182S. 

IX.  Correctness  of  Greentpich  Observations, 

For  some  time  past  we  have  seen  with  regret  the  various  attempts 
which  .have  been  made  by  certain  closet  astronomers  to  withdraw  the 
confidence  of  the  public  from  observations  made  at  the  Royal  Obser- 
vatory, and  we  have  waited  with  much  atixiety  for  the  period,  ifrhed 
their  accusations,  and  still  more  dangerous  insinuations,  should  bo 
repelled.  That  time,  we  rejoice  to  say,  is  arrived ;  a  comiHutiicatidA 
haSj  we  understand,  been  received  from  Mr.  Bessel,  acknowledging 
that  his  Catalogue  of  Principal  Si&ts  requires  a  Correction  for  Instru- 
mental Flexure  ^  thereby  adbxiitting  the  superiority  of  the  Gteenwicfa 
one.  For  this  distinguished  foreign  astronomer  we  entertain  th<$ 
hi^iest  respect;  but,  when  his  observations  differed  so  seriotisly  with 
those  made  at  our  own  great  national  estabiishment,  we  hesitated  iioS 
which  toconfide  in ;  and  we  are  glad  our  confidence  has  not  been  ids- 
placed.  To  such  as  have  most  distinguished  themselves  by  theb patriotic 
endeavours  to  depi^ciate  the  labours  of  their  countrymen,  we  would 
offer  the  following  advice:*— Use  your  pens  less  freely  f  your  iniftm^ 
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ments  more  frequently ;  give  us  results  from  your  observatories,  rather 
tlian  surmises  from  your  closets ;  and,  should  fresh  discordances  arise 
between  the  observations  made  at  home  and  abroad,  you  Inayi  perfiaps, 
in  process  of  time»  be  culled  upon  to  settle  the  dispute.  X. 


Akticle  XV. 
NEW  SCIENTIFIC  BOOKS. 

PRBPARINO'^VOR  PUBUCAllOlC. 


'  A  Treatise  on  Organic  Chemistry,  containing  the  Analyses  of  Ani- 
mal and  Vegetable  Substances;  founded  on  the  Work  of  rfof. Gmelin 
pn  the*  same  subject.  By  Mr.  Dunglison,  Member  of  several  Learned 
Societies,  Foreign  and  Domestic,  and  one  of  the  Editors  of  the  '*  Me-' 
dical  Repositpry." 

Dr.  Henderson's  History  of  Ancient  and  Modern  Wines,  in  an  ele- 
gant Quarto  Volume,  embellished  with  Vignettes,  and  other  decorative 
Wood-cuts  from  the  Antique. 

A  Treatise  on  Navigation  and  Nautical  Astronomy;  adapted  to 
Practice,  and  to  the  Purposes  of  Elementary  Instruction.  By  Mr. 
Riddle,  Master  of  the  Mathematical  School,  Royal  Naval  Asylum. 

Observations  on  the  Functions  of  the  Digestive  Organs,  especially 
those  of  the  Stomach  and  Liver.    By  Dr.  Prout. 

Naval  Battles  from  174«4  to  the  Peace  in  181 4'.  Critically  revised 
and  illustrated.     By  Admiral  Ekins. 

A  Guide  to  Practical  Farriery ;  containing  Hints  on  the  Diseases  of 
Horses  and  Neat  Cattle,  with  many  valuable  and  original  Recipes  from 
the  Practice  of  an  eminent  Veterinary  Surgeon.  By  Mr.  Pursglove,  sen. 
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Article  XVI. 
NEW  PATENTS. 


J.  Hughes,  Barkings  Essex,  slopseller,  for  certain  means  of  secur^ 
ing  the  bodies  of  the  dead  in  coffins. — Sept.  11 . 

H.  C  Jennings,  Devonshire-street,  Marylebone,  for  an  instrument 
to  be  affixed  to  the  saddle-tree,  by  the  application  and  use  of  which  j 
inconvenience  and  distress  to  the  horse  may  be  avoided. — Sept.  11. 

J.  Sprigg,  sen.  Birmingham,  fender*maker,  for  a  certain  im- 
provement in  the  manufacture  of  grates,  fenders,  and  fire- iron  rests. 
Sept.  11. 

T.  Wickham,  Nottingham,  lace-manufacturer,  for  his 'improved  and 
prepared  rice,  rendered  applicable  for  use  in  all  cases  in  which  starch  u 
applied. — Sept.  11. 

'  W.  Hase,  Saxthorpe,.  Norfolk,  iron-founder,  for  his  method  of  cdn- 
structing  mills  or  machines  chiefly  applicable  to  prison  discip^ne, — 
Sept.  11. 
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Article  XVII. 
METEOROLOGICAL   TABLE. 
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The  obsmatiQitt  m  each  line  of  the  table  apply  to  a  period  of  twcnty-four  hoots, 
b^g;inning  at  9  A.  M.  on  the  day  indicated  in  the  first  column*  A  darii  denotes  that 
the  result  is  included  in  the  next  following  observation. 
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Kin^  jlfOA^A.— 1— 14.  Fine.  15.  A  violent  storm  of  hail  and  rain,  accompanied 
by  ▼ery  mid  Vghfawng,  and  a  ftw  daps  of  tfannderj  between  ihwc  and  four,  a.  m* 
•le.  Rnfc.  It.  Overcast.  18.  Fine.  19.  Foggy  morning.  fO.  Fine.  «l.  Rainy. 
22.  Stowcry.  25.  FinC:  nigBt  rainy.  24,  25.  aoudjr.  26^29.  Fine.  SO.  Very 
rainy  day  with  strong  wind :  a  vivid  flash  of  lightning,  with  a  loud  dap  of  flfondcr, 
between  five  add  six,  p.nwt  a  seoond  fl^yH^lth  tbilndtt,  aboat  atf  hour  afterwcNb. 


I 


I 


RESULTS. 
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•      Winds:    N,  5;  NE,  « J  E,2;  S,  1}  SW,  dj  lr,5;  NW,9. 

BiliooBieter:  Meaii  height 

For tlie month.. .;.<..;.... i......*...^...  80*075 indict. 

For  tie  lunar  period,  ending  tbe  27th ^0*109 

—  *  .  • 

For  IS  d^9,  ^dii^  thd  5tb  (moon  north)  •  i .SCMTO 

.  For  14  diyis  endhig  the  19&  Coukni  south) ,  50*173 

Themunneter:'  Mdaii  iiMght 

I'ortJiemdiith......... fc...  5«-03S« 

For  the  huuur  period.  .....^....^ 4«.t«*«**«***«  57*172 

For      dg^B,  the  ftiiniiiyiigb.  ^....^..^ 50*290 

EvapoEataon. •  f  .....^..•..•«. .»••••••.•• •••.•••i. •••«•• «  S'S5  in* 

Bain. ; i...o..  l-«5 


Ldbonamy^Straifordt  Tenth  Mex^,  21,  18fiS«  JU  UOWA&Jk 
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Article  I, 

Remarks  on  d\f^rent  Gas  Works,  and  (he  Substances  from  which 
G(4s  is  usuatljf  prepared.  '  By  Timothy  pewey^  Esq.  of  Bfe^ 
York. 

(To  thQ  Editor  of  tji©  M¥(*h  <f.fkihAf^^) 
[Mr.  Dewey^  during  his  mission  to  this  countiv,  for  the  puf^ 

EOBe  of  accjuiring  information  on  the  subjeet  m  gas  ligtoiig, 
a«iii^  visited  numerous  establishments,  T  requested  him  to  fa- 
vour me  with  answers  to  a  few  questions  on  particular  points, 
and  to  some  of  them  he  has  replied  in  the  annexed  oopimuniea^ 
tion.-^JBdtV.] 

D^AR  SIR,  JNTw.  ?,  182S. 

The  note  you  i^ddressed  tq  ipe  o))  t)ie  7tl^  iqst.  w^  ivlr 
received^  ^d  tl^e  fqllpwing  hasty  sketch  ipu^t  be  s)[^y  sep}y^  .f 
liave  ^js^^d  in  making  experiments  o^  co,aI  ^ufl  oil  ga^  a| 
WbitechE^pel-ro^^fjy  ^qd  think  it  a  duty  \q  s^ssi^t  il^  pQrreptiag  ^ 
prevailing  error  respecting  the  illun^inating  ppwef  of  oil  g^s^  on 
^hich  piiust  depend  its  relative  vatue  cpmpa^ed  with  coal  ga^^ 
Yqu  l^aye  giveii  me  an  opportunity  to  4q  ^o,  and  I  th^\ik  ypvi 
for  it.  I  was  deputed  by  a  highly  respects^ble  Company  in  tl^e 
city  of  liew  York  to  examine  the  gas  work^  in  this  coui:|U]f, 
preparaiory  to  constructing  one  fqr  lighting  tliat  cjty.  Th^ 
tio^e  I  have  l)een  able  to  bestow  oq  i\\^  subject  ]|ias  be^n  mup)i 
too  short  to  allow  me  to  acquire  a  n^inute  practical  acquaint- 
aQpe  v^ith  the  subject  in  all  its  cjetaiU.  J  have  visited  Tpai^y 
ga^  wo^s  i<4  Great  Britain^  and  several  jn  rrauce,  and  haye  the 
ij^atisfactioii  to  state^  ths^t  I  l^aye  rec^ive4  the  most  il^tteni)a 
Uttentipn  j^qm  tt^^  prqw*etor$  ^4  mauagers  qf  all  ^p  Tfw|»r  1 
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have  Been,  aad  in  many  instances  they  vied  with  each  <oi})L^  -ii^ 
their  endeavours  to  be  most  usefol  to  me.  With  such  faoiUlif^ 
and  assistance,  I  ought  toler^ly  well  to  understand  the  outMm$^ 
of  the  systems  of  gas-lighting.  I  must  rely  on  practice  to  :per(^ 
me  in  the  minor  and  more  complicated  parts.  The  hrsit  wprk  | 
examined  was  the  coal  gas  work  at  Liverpool,  which  is  un^^c 
the  management  of  Mr.  John  King,  a  gentleman  who  has,  }ifi 
his  activity,  intelligence,  and  practical  experience,  overc^me^ 
many  formidable  difficulties.  Superior  lig^t}-  is  a^brded  at  ^ 
cheap  rate,  and  the  stock  is  held  in  high  estimation;  1  ha^i^ 
seen  no  work  better  conducted.  The  coal  gas  work  at  D«ttblia, 
has  had  to  contend  with  the  prejudices  of  the  day«  At  mo^t 
coal  gas  works  the  sale  of  the  coke  is  one  principal  source, of 
profit.  In  DubUn,  sales  of  coke  cannot  be  made  to  ai^^y  e^dbeoi^x 
though  it  is  offered  at  a  very  low  price.  This  work  is  managed]^ 
Mr.  John  Brunton,  who  is  every  way  (qualified  for  the  sUttion, 
and  he  explained  every  thing  to  me  which  he  supposed  HSs^fu^. 
An  oil  gas  work  was  erecting  when  I  \yas  there,  which  ba^ 
since  gone  intp  operation  with  flattering  prospects  of  succesfii^ 
The  high  price  of  coals,  and  want  of  sale  for  the  coke  by  (h^ 
coal  gas  work,  will  enable  the  oil  ^as  to  compete  with  -the  foi^ 
mer*  A  Work  was  nearly  completed  at  Belfast,  which,  in  de^igH 
and  workmanship,  surpasses  any  I  have  seen.  Coals  t^^ 
obtained  from  Newcastle  at  lower  prices  than  in  Dublin.  Th(^ 
commenced  lighting  the  town  the  Ist  of  September^  o^ud  cam^lj 
fail ta succeed.  ».  .    ; .,  ,j 

Fiiom  Belfast  T  went  to  Glasgow.  . .  Here  is  a  vevy  exti^piy^ 
work  under  the  excellent  management  of  Mr«  James  ^.  ^^ap^g 
fdn^ineer,  assisted  by  many  scientific  gentlemen  of  th»Jh  ^y^ 
This  company  suppUes  more  than  40,000  single  jet  lighta,  M^ 
at  a  Igwer  price  than  any  work  in  the  kingdom  that:  14^^ 
visited.  They  have  better  coal,  and  furnish  better  coal  g%ii  th^fi 
any  I  have  seen.  Their  stock  is  as  high  as  any  in  the  dou^tfyi 
J  am  greatly  indebted  to  Messre.  J.  B«  Neilson^  Sqhfi  Bmt, 
Robert  Hastie,  and  John  Thompson,  for  giving  me  every  asf^l^ 
ance  in  forwarding  the  objects  of  my  mission  to  this  ^ounUy-f 
The  purification  of  coal  gas  is  quite  as  well  understood  here  aiii 
at  any  work  I  have  seen,  and  as  well  practised.  It  is  on  tbetiv^'elii 
or  cream  of  lime  system,  and  is  very  effectual^  considering  ti^, 
quantity  of  sulphur  the  coal  contains.  Mr.  N^ilson  b^s  dispo^ 
vered  a  methoa  of  discharging  the  hydrosulphucet  of  aix^n^^i^ft 
which  is  so  destructive  to  iron  and  copper  pipes  ;.biULt.  owing  1|q 
the  expense  of  the  process,  and  the  low  price  at  which  ^thf^ 
furnish  the  gas  to  customers,  it  has  not  been  carried  foUy  '\nt0i 
effect.  Extensive  additions  are  making  to  this  woik^  ^ndlth^ 
manufacturers  of  that  city  are  under  many  obhgatiph.s  to  the^ 
Company  for  the  increased  facilities  afforded  by  this  puce  ^in^ 
brilliant  light  to  their  various  processes.  I  went  froip  (itlaBg)o^ 
to  Edinburgh/  where  there  is  an  extensive  gas  worl^  and  welli 
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Mndttetedi  They  fEiniish  gas  for  about  8000  Af^d  httoerB, 
8&d  obtain  a  faocher  piioe  than  at  Obsgow.  I  vtsited  a  sdudl 
oM  gaa' work  at  Leith  which  had  been  but  a  short  time  in  opera* 
tidn.  I'Ooidd  not  form  a  just  estimate  of  its  probable  success ; 
1  think  it  more  likely  to  succeed  than  coal  gas  in  so  small  a 
l^lace.  The  consumption  must  be  limited  for  a  long  time.  I 
fbink  that  neither  coal  nor  oil  gas  can  be  profitable  in  small 
loWns,  unless  they  are  exclusively  manufacturing  ones.  Pr(M» 
thence  I  went  to  Hull,  where  one  of  the  first  large  oil  gas  workiif 
was  constructed.  This  is  a  small  town  without  manufactures/ 
and  must  principally  rely  on  the  merchants  and  shopkeepers  for 
fitupport.  The  consumption  of  gas  is  necessarily  limited,  and  as 
yet  the  proprietors  hare  not  derived  much  profit  from  their 
inrestment*  Oil  is  now  much  lower  than  for  years  past^  arid 
they  are  going  on  prosperously.  A  coal  gas  work  could  not 
succeed  here.  I  examined  the  coal  gas  work  at  Leeds,  which 
is  under  the  particular  care  of  Mr.  J.  B.  Charlesworth,  an 
eminent  merchant  of  that  town,  who  took  great  pains  to  instruct 
me/  'Here  I  found  some  important  improvements  in  tlie  method 
0f  heating  tlie  retorts,  the  condensation  of  the  gas,  and  mode  o£ 
purification.  Coal  is  obtained  here  at  a  lower  pnoe  than  any 
where  ebe  I  have  been.  The  gas  is  passed  through  dry  lime; 
sold  most  effectually  purified,  i  have  yet  to  form  an  opinion  of 
ikte  best  mode  of  punfication.  Tlie  dry  lime^  I  thinks  is  to  be 
pireforred  where  there  are  no  ready  means  of  getting  rid  of  the 
waste  lime  and  water^  which  are  very  offensive^  and  where  lime 
i«' cheap.  Where  Ume  is  dear,  and  the  furnaces  are  constructed 
to  evaporate  the  waste  water^  perhaps  the  cream  of  lime  is 
preferable.  The  condenser  is  a  straight  main  pipe,  12  inches 
diameter^  and  72  feet  long,  laid  on  an  inclined  plane  in  a  trunk, 
OF  canal,  filled  with  water,  and  connected  with  the  tar  cistern, 
the  gat  is  completely  condensed  in  passing  through  this  pipe; 
A  small  stream  of  water  supplies  this  trunk,  and  keeps  the  pipe 
eooK  The  gas  costs  less  to  make  it  per  1000  feet  at  this  work 
Aan  at  any  I  have  examined.  Dr.  Hawksworth  principally 
manages  the  gas  work  at  Sheffield,  and  it  is  well  managed.  The 
improved  mode  of  condensing  is  adopted  here.  The  work  ig 
pifofitable,  and  should  be  in  all  manufacturing  towns  where  coal 
6aii  be  had  reasonably.  Coal  gas  must  be  held  in  high  estimation 
at  Liverpool,  Glasgow,  Edinburgh,  Leeds,  Sheffield,  Leicester, 
and  in  places  where  coal  is  equally  cheap.  1  have  examined  many 
of  the  principal  gas  works  in  London.  Here,  where  coal  is  dear, 
and  the  expences  of  making  gas  high,  I  think  that  had  oil  gas 
b^en  first  introduced,  with  the  present  improved  method  of  manu-' 
factnrey  it  would  have  answered  the  general  purposes  better  than 
coal  gas,  and  might  be  furnished  ut  the  same  price  for  an  equal 
qnantity  of  light.  But  as  it  is,  London  is  splendidly  lighted, 
and  I  near  no  complaints  from  customers ;  and  those  who  do 
not  patronise  these  w  rks  should  not  complain. 

2d2 
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In  die  coHT^^eof  my  investtgaiicmsi  I  foodd  opkiioiJiMii&^l 
variance  on  the  subject  of  the  iliuminating  powers  of  thar  tWQt 
g&8e«,  and  T  could  not  form  an  opinion  at  all  cfatisfactary^  To 
put  the  matter  at  rest^  I  proposed  to  Messrs.  Taylor  and  Mtotf- 
neau  to  find  a  situadon  where  the  main^f^ipeB  from  coal  gits  and 
oil  gas  works  run  parallel  to  each  other^  and  to  bring  the  gaie^ 
as  they  were  supplied  to  customers,  into  the  same  room,  and 
bum  them  together.  They  found  such  a  situation  in  thQ 
Whitechapel-road,  and  had  them  brought  together^  and  thu 
burners  supplied  through  two  accurately  adjusted  meteOy  w^dm 
by  Mr.  Crossley,  and'  who  with  Dr.  Arnot,  A|r.  Preua&^  and 
yourself,  were  mvited  to  assist  us ;  and  Mr.  Crossley  kiifdly 
Undertook  to  manage  the  meters  that  no  mistake  ipight  oectti*, 
1%e  coal  gas  was  supplied  from  the  mains  of  the  Imperial  Gaa 
Works,  and  the  Oil  (jas  from  that  at  Bow.  We  (hen  proceeded 
to  ma.ke  the  experiments  on  two  separate  evening. 

The  specific  gravity  of  the  two  gases  was  found  to  be^  of  iso^ 

fas  0*4069,*  of  oil  gas  0*9396 ;  and  the  average  oonsumptttopac 
our  (being  the  mean  of  seven  experiments,  and  which  van>e«l 
hut  slightly  from  each  other),  coal  gas  4*860  feet,  oil  gas- 1^611 
feet.  The  flames  were  adjusted  so  as  to  give  alight  of  eqnsi  in- 
tensity. I  have  seen  more  than  100  feet  of  gas  obtained  from  a 
gallon  of  good  clean  whale  oil,  and  am  confirmed  in  the  of»0i<Ha 
that  about  that  average  can  be  obtained,  from. an  inspection  c€ 
the  books  of  four  oil  gas  works.  Oil  gas  has  been  objected  to  oa 
account  of  its  price.  This  must  be  owing  to  the  opiniontfaat  one 
foot  of  oil  gas  does  not  contain  as  mucn  illuminating  matter  aa 
about  three  and  a  half  feet  of  ordinary  coal  gas.  But  it  does. 
I  would  not  be  satisfied  till  I  had  tried  it,  nor  with  one  night's 
experiments.  And  was  it  not  so,  and  suppose  it  to  cost  nmch 
more,  which  I  do  not  admit  where  oil  is  cneap,  and  coals  dear, 
I  know  no  good  reason  that  some  people  should  not  wesr 
superfine,  though  the  great  mass  of  the  worid  are  satisfied  with 
Jine:  and  they  will  use  superfine  oil  gas,  and  pay  for  it,  most  c^r^ 
tainly,  if  they  can  obtain  it  as  cheaply  as  Ji?ie  coal  gas.    The 

*  Hese  results  coincide  very  nearly  with  those  obtained  a  few  months  smce  hf  ]|f . 
Faraday  and  myself,  on  eompoving  the  specific  gnvity  aad  illuminating  pov?i»  oi  ^ 
tfi0  gases  1^  JljIfSfis.  Uawe^'  and  Co.  soap  worfE.  The  oil  gas  was  manufactme^  Pf^ 
their  premises,  and  the  coal  gas  was  pbtained  from  a  heij^bounng  establishment. 
Its  figntness  sufRdently  proves  that  it  was  nncontaminated  by  any  accidental  admixttnte. 
I  ahaU  give  at  one  view  tha  ztsolti  obtained  at  both  places. 

At  3f essrs.  Hawea'. 
Coalgas.  Oil  gas. 

Spedflc  gravity        0.4291 ().96dT 

Ilhiminating  power  1. SM7 

8eth«t«|«cu)ii«|i[|o|oloUgasufqiialtorRthfr^oi»fhai|S|lee|af  oofJ^gai, 

At  Whitech^el. 

Coalgas.  Oflgas. 

^ledfic  gravity        a4069 0.0390 

IQusiN^povvrK  3.#41 

It  will  be  observed,  tl^at  ^i  ^e  latt^  case^  although  ^qth  gases  ^m^f^ciiic^v  jjn^ter 
than  in  the  former,  thdr  comparative  iQ|unuiatuig  power  is  nearly  mn!lar.il^Klllt.  ' ' 


tfer/  B0lfiilt,  ^  Wdl  ^  Lbndoiij.  arid  i^ih^  bttiier  ^krge  bbiniilbtr 
eiftl  tknd  ^adtlft^tUritig  tbt<rhd,  ^  well  ^s  dtUdll  dne^,  in  Gi-eat 
BtMiid)  #ill  ti^  «o&l  ^i  dild  sddie  Of  diem  oil  gds  too^  &hd  thg 
pioot>ie  tviA  bis  gtesitly  beti^kted  b]^  iheih.  I  ite^  tiO  good  ireadbii 
iiibJt  m^f  should  hot  both  do  extremely  weU>  though  i^bmb 
teiVif^>  liot  pracHca/  iHeti,  may  tiytb  make  us  bUiieve/tiii&t 
^1)1  oT  the  Other  id  goOd  for  nothmg.  I  see  tUey  ai«  both  gobd^ 
i$l^  tbei^  ii)  plenty  of  rboi^  for  both  in  thid  great  manufftctuHnr 
€^ttftitiy.  I  shall  recommeiid  tb  my  employer^  tb  begih  Wittt 
iiil  gtti^i  bieeatiSe  it  id  the  Ueibt ;  ahd  oil  being  cheab,  and  cotds 
d<Q9iXf  it  will  be  the  cheapest,  and  will  not  cost  nearly  ib  ttttich 
td  bi^in  ^iih  as  coal  gas>  and  we  sutlll  require  fewer  hahds 
to  carry  it  on.  I  can  niore  ^fe^il;^  ipaiiage  u.  When  I  can 
gefc  coals  ad  che^lply  sis  they  db  at  Sheffield,  ethd  sodle  othet 
plaices,  I  ihay  make  cofiil  gas  too.  Besides,  I  need  tidt  lay 
down  piptss  thbiJ^lhan  Oh^-third  ad  large  ad  for  coal  gkd^ 
fod  th»l  iA  &  grea^aritlg ;  sb  tte  shall  all  sive  b^  it.  You  i»k 
me  to  tell  you  ho^  mUcii  oil  gas  cOsU,  dud  how  mhcb  t)rofit  may 
te  mdde  by  it;  I  cannot  iell  yOti  toy  thing  abbiit  that  till  1 
hAfe  erected  works^  ctnd  made  som^  bil  g;as,  and  see  ho^  tiiatly 
pedpltf  use  it,  ahd  what  they  ^ill  pay  for  it,  I  hare  given  yoti 
iH^k^  epiUibhs  sdready  than  sOme  may  think  correct  If  ui^V 
de^rd  t(^  possedd  more  informa^dh,  I  would  adride  them  to 
MJfb\  Us  I  Mvb  dotie^  Uhd  iriquirfe  of  ever^  One  they  cari  find  to 
tell  th^hl ;  and  I  ani  certain  they  will  eventualljr  acquire  it.  I 
think  the  gds-Ughtihg  dystfem  in  its  infancy  even  in  .this  countty ; 
atid'  to  leCLiti  all  about  it,  you  famdt  see  all  ehga^ed  in  it.  I  hare 
jlot  deea  hdlf  ofthem,  bUt  inust  go  home  and  dd  the  bedt  I  cati. 
^  Tou.  dbsire  ine  td  dtate  wh&t  qiiantity  of  ^as  bah  be  dbtained 
ftbtti  different  kinds  of  coal.  Thid  depends  so  hluch  on  th^ 
jtrimner  in  which  it  id  worked,  that  if  I  give  an  opinion  soihe  will 
say  it  ib  too  highy  and  others  too  low*  At  Livei'pool;  |  thitAc. 
lArrKing  sayd  he  finds  it  good,  econdiny  to  obtam  only  abbtir 
7000  cubic  feet  from  a  tdh.  He  rises  the  Wigari  Orral  cdal. 
At  QksgoWi  they  obtain  ftom  their  rich  caiidle  cod  12,000  fefet. 
TWs  coal  is  called  candle  .cbal>  because  the  ileoplfe .  fbtmetly 
(aiid  Tibw  too  for  what  I  know),  used  it  instead  of  csindles. 
They  taake  the'  bedt  ^as  I  hatfe  sfeen,  alwayrf  etceplting  thftt 
procured   ftdm    the    dedompofeitioh    of,  oil.      Mr.    Pfefekstbii 


WOtlld  hfilve  given  a  better  accdunt  df  that  than  he  nks.  To  gite 
my  opinion  regarding  tetdttsy  I  think  those  usfed  by  Mr.  King, 
and  invented  by  him,  the  best  I  hstve  seen  fbi*  a  lai-gfe  work. 
They  are  large,  wide,  and  flat,  shaped  sdihething  like  a  D, 
turned  Hdf  o^fer  to  the  left;  They  are  made  df  rdll^d  irOn.  and 
rlv^tt^a.  Those  at  Glsidgd^  kref  fnuch  smfiUer;  df  ck6t-1^dn>  ahd 
n^airly  of  iU  dfttho  crtiap^.    Mh  Cifeorge  Uw6,  irtafia^^  of  tbo 
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Brick-lane  and  DoiBet-street  stations,  in  London,'  uses  simitar 
ones,  and  finds  them  answer  better  than  the  round  oMs,  Tlie 
former  are  both  theoretically  and  practically  the  best*  The  coal*  is 
more  e(]^ually  and  more  speedily  carbonized.  The  fire  eom^  tfkove 
readily  m  contact  with  every  part.  The  thinner  the  coal  is  ia 
the  retorts  the  better.  Perhaps  you  will  say  I  have  seen  many 
more  gas  works  than  I  have  mentioned :  true,  and  there  are 
many  who  understand  them  better  than  I  do.  When  I  get 
home,  and  find  I  know  enough  to  construct  a  work  which  shall 
answer  our  purposes,  and  the  people  like  the  gas,  and  use  it,  and 
pay  as  fairly  for  it,  then  I  may  send  you  another  article,  but  not 
no  long  as  this. 

At  raris,  I  examined  their  coal  gas  works,  and  one  oil  gas 
work.  Here  I  met  with  the  most  frank  and  gratifying  treat- 
ment from  Messrs.  Say,  Thenard,  and  Darcier,  who  int^r€^ted 
themselves  to  procure  me  admission  to  the  gas  works ;  the  mana* 
gers  of  which  showed  me  every  thing,  and  treated  me  equally 
well.  Gas  works  in  Paris  will  long  have  to  contend  against  the 
best  lamps  and  purest  oil  I  have  seen.  Light  is  not  used  nearly 
8(0  late^in  Paris,  except  in  the  cofiee -houses,  as  in  Eng^iana, 
which  is  a  great  drawback  on  this  kind  of  industry.  The  oil  g^ 
here  is  obtained  from  oleaginous  seeds,  principally  from  tli^ 
colza  and  hempseed ;  the  quantity  great,  but  the  illumiiKLting 
power  not  quite  half  (as  nearly  as  I  could  determine  by  a  few 
experiments),  that  from  fish  oil.  It  is  not  so  offensive  as  oOal 
or  oil  gas.  I  think  this»work  will  be  profitable.  One  Qpal  gas 
work  may  be  profitable  too.  I  understand  that  the  largest  is  to 
be  removed  beyond  the  walls  of  the  city.  They  have  a  ga3(^ 
meter  which  may  contain  256,000  feet  of  gas,  «and  a  xemoval 
will  destroy  the  concern.  I  believe  many  people  are  taught  jthat 
such  a  large  gasometer  is  dangerous.  I  do  not  think  tt^e  m 
much  fear  of  a  gasometer's  exploding.  Some  trifiipg  explosion 
may  occur  in  confined  places,  but  they  will  never  injure  any 
body.  They  are  not  half  so  dangerous  as  most  mechanical 
employments,  or  a  windmill,  which  no  one  is  afraid  of. 

I  have  not  volunteered  these  opinions,  or  staged  facta  to  serve 
any  separate  interest.  Both  systems  can  be  successfuUy  prpiie- 
cuted,  and  that  to  be  prefeired  must  depend  on  so  many  local  and 
contingent  circumstances,  that  every  one  must  judge  lor  himself. 
My  business  was  to  acquire  correct'  information  on  this  inte* 
resting  subject  to  enable  me  to  give  my  employers  the  means*  of 
judging  which  system  would  best  answer  our  particular  situa- 
tion ;  and  as  they  had  ^iven  me  power  to  act  for  them  to  a  cer- 
tain extent,  I  have  decided  as  above  stated.  I  have  been  much 
longer  absent  than  they  expected ;  and  I  fear  am  not  so  well 
infi)rmed  as  they  could  wish. 

'.  I  am  happy  to  say  that  the  statements  made  to  me  by  Messrs. 
Taj^lor  and  Martineau,  respecting  the  consumption  and  iUumi-. 
nating  power  of  oil  gas,  have  been  verified  by  the  expeiiments 
they,  enabled  me  to  make.    Were  gas  works  now  to  be  erected 
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ibJIpipchirperthe  sam^  quantity  of  gsfs  that  i«  obqcI,  I  think  that 
tJi^firly-aae-half  the  amount  expended  might  be  saved ;  such  has 
Jieen  .the  progress  of  improvement^  and  that  principally  in  sim«- 
^{ilifying  the  works, 

I  .am  ofio^t  respectfully,  your  obedient  servant, 

TiMOTUY  Dewey. 


^^^^T^^^^^^T-  r  I  1 1  I 


i.     .        ,     , 
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General  Conclusions  of  an  Inquiry  into  the  Era  when  Brass  was 
■  used  m  Purposes  to  which  iron  is  now  applied.  By  the  Rev. 
'  John  Hodgson,  Secretary  of  the  Society  of  Antiquaries  of 
'    Newcastle  upon  Tyne.* 

f  General  Concfusiofis  respecting  Iron, 

1  /  Meteoric  stones,  consisting  principally  of  iron  in  a  mallea;- 

ol^  state,  probably  led  mankind  to  the  discovery  Of  iron  from  its 

'tft^B^    To  this  day  large  balls  of  iron  stone  found  in  certain  parts 

of  Sicily,  are  called  thunderbolts,  a  name  they  have  no  doubt 

received  from  their  similarity  in  substance  and  shape  to  the  true 

«etolfte.t 

2.  The  Egyptians,  in  the  time  of  Moses,  were  well  acquainted 
-iv}fli  th^  use  of  iron ;  and  all  the  agricultural  and  mechanical 
Implements  of  the  Hebrews,  from  that  age  downwards,  were  of 
that  metal.  In  the  time  of  David  they  had  it  in  the  greatest 
|]ftetity,  as  appears  from  the  account  of  the  immense  quantity  of 
ft,  whi^h  he  provided  fbr  the  temple,  which  his  son  built. 
•  '3.'  The  Greeks  supposed  that  iron  was  first  discovered  by  the 
bulrnteg  of  wood  upon  Mount  Ida,  1488  years  before  Christ.  In 
'th^  time  of  Homer  and  Hesiod  it  was  scarce  and  valuable  :  but 
the  aboetint  of  the  iron  money  of  Lycurgus,  and  the  extracts  1 
Save  given  from  Herodotus  and  other  authors,  prove,  that  for 
more  than  400  years  before  the  Christian  era,  it  was  plentiful. 
The  account  derived  from  the  Poliorcetica  Commentaria  of 
Daimachus,  and '  contained   under  Lacedasmon  in  Stephanus, 

f^  fi^es  even  the  uses  to  which  several  kiiids  of  iron  were  applied 
n  edge  took.  J 
•     •  •  .      ■ 

,,  *  Extracted  from  an  daborate  memolc  on  the  subject  in  the  Archaeologia  iEUana,  or 
Transactions  of  the  Newcastle  Antiquarian  Society,  Part  I. 

*    ^ '  Some  remarks  explanatory  of  this  passi^  of  Mr.  Hodgson's  paper,  will  be  found 
VBder  the  head  ^*  Sdentific  Intelligence,'*  &c.  in  the  present  number  of  the!  Annah, 

, '     j.  ^^  different  sorts  of  steel  are  produced  amongst  the  Chalybes,  in  Sinope,  Lydia,  and 

'  Xiaconia.'  That  of  Sinope  and  the  Chalybians  is  used  in  smith's  and  catpenter's  toola; 
that  of  Lacbnia  iti  files,  drills  for  iron,  stamps,  and  mason's  tools;  and  uie Lydian  sort 
is  manufactured  into  files,  sabres,  razors,  and  knives."  (See  Bochart's.Phalcsg.  p  208*) 
Piiimachus,.of  Flatani,  lived  before  the  time  of  Stiabo.  Plutarch  has  copied  a  v«iy  in- 
teresting  account  of  a  meteor  that  threw  down  stones,  from  a  treadse,  which  this  author 

'l6ft  concerning  rfeli^on.  He  also  wrote  something  respecting  ladui.  See  Solon  aa4 
l^tttfioeh  oompated;  the  Lift  of  Lysander,  &c.  .     . , 
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4.  Whtn  Gi^at  landed  ih  Britain,  all  the  nations  df  EMvotie 
^hjoyed  the  ftdtantages  tvhich  arise  from  th^  use  oFStisel';  -mtifl 
the  Britons  had  iron  works  of  their  own.  It  i^  probable  too  ihatt 
the  Egyptians  or  Phcenicians  had  made  mercantile  royagds  ^ 
their  cotintrV,  mbre  than  sixteen  centuries  before  that  tune 
Thiit  it  was  known  to  the  Phcenicians  in  the  time  of  Homer,  his 
accounts  of  amber  and  tin  are  unqiuestionabie  evidence*  And 
there  can  be  no  doubt^  but  that  the  Greeks  and  Romans  fre- 
quented it  commonly  ever  after  the  destruction  of  Carthage,  if 
not  sooner:  Pliny  indeed  says,  this  country  was  in  his  timid, 
"  Clara  Grsecis  nostrisque  monumentis,"  and  he  wrote  before 
the  Romans  w.ere  extensively  settled  in  the  conntxyJ^  And 
besides  their  knowledge  of  iron,  and  their  long  mtetcourde  with 
foreign  and  civilized  nations,  their  old  estabUsfaed  tin  trade  is  a 
proof  that  they  had  been  accustomed  to  worJQ  in  mioet^  for 
numerous  ages ;  and  there  is  no  account  that  implements  of 
bronze  are  more  abundantly  found  in  the  old  mines  and  rubbish 
he^s  of  the  titi  distHcts,  than  in  those  parts  of  the  bountiy 
which  are  destitute  of  all  sorts  of  mines, 

5.  If  HoKhiQ-is  athpats  signify  welding  of  iron^  then  we  haivei  ar 

J  roof  that  msilleabjie  iron  was  in  uSe  at  the  time-of.Alyiittes^ 
jtjg  of  Lydia^t.  Perhaps  the  different  sorts  of  Iron  which  Pliny 
calls  Stricture,  received  their  name  from  their  being  maUsaUe^ 
'^a  stcringendo  aoie,'-  from  bitiding  the  ed^e,  u  e^  from  havteg  the 
property  of  welding,  ^^  quod  non  in  aUis  metaUis/'  The  wn* 
tence,  '^  inpUior  complexus  (i.  e.  ferri)  in  nostrO  orbe/'  probably 
alludes  to  the  same  propetty.  But  though  two  pieces  of  onA^ 
moh  iron,  or  a  piece  oi  iron  and  steel,  by  Usmg  siliceous -sand, 
unite  at  a  white  heat  mbre  readily  than  two  pieces  of  steel ;  yet 
very  highly  cemented  steel  may  be  readily  and  venf  ineffeetly 
vtretded  by  using  finely  powdered  potter's  clay  instead  of.  sand  t 
and  the  ancients  were  acquainted  with  this  process,  asappeafta 
from  PUny^  for  in  ^eseribm^  the  solders  used  for  d^erenft  sorts 
of  metals  he  says^  **  argilla  lerro." 

CortclUsiom  respecting  Bronze,  Brass,  ^x» 

1,  Sefore  the  flood,  Tubal-Cain  (i.  e..  the  possessor, of  ibe 
earth),  was  '*  an  instructor  of  every  artificer  in  brass  and  irpii." 

•  Plautus,  in  A.  D.  43,  was  the  first  of  the  Romans  after  Caesar,  who  came  into  Bri- 
tidii  lb  tsh  inyiidef,  and  t*iin^  died  HH  years  after  that  ixait. 

f  Alynttes,  a  king  of  I^ydia,  wh6  died  56^  years  before  Christ,  maUt  stii  flflGferhig  at 
BtiftM  of  **  8  silted  cup,  with  a  stand  for  it,  made  of  itiiti  welded  together.  It  wto  fts 
ynmj  ^  dlisenratioif  tH  airjr  of  the  things  at  Delptii.  It  was  the  work  <^  OUtieiis  die 
dJitfft  who  first  of  all  fbtlhd  but  fhe  ihethod  of  weldhig  iron."  (<ri?ifpi«  xiixn^t*)  *'  The 
jrtinligs  of  this  stand  were  not  made  with  das^  or  rivets,  hut  welding  was  the  only  fa^ 
^ttfng;  lit  fyiih  it  nearly  resembles  a  towbr  rising  from  a  broader  basfe  into'  a  narrow 
Mb.  Its  Glides  are  not  wholly  contimious,  but  consist  of  transverse  zonetf  of  iroti,  like 
fm  j{e|w  in  a  ladder.  Sthii^ht  and  ductile  plates  of  iron  diverge  from  the  top  ik  eadi 
bir  to  the  eAtrttmty."  This  stand  was  die  Only  offering,  made  by  Hbe  Lydiaa  kii^, 
imA  retoffiW  atTOpMm  the  toe  of  Fausanias,  (Serod,  QHo,  9$.  IW.  FI*t>c. 
cr  OT*  aeci  1 ) 


l&^^         in  Purp^i^  td  ^Meh  trbh  h  nif^  applied^  <906 

Jmen  tfiris  pid6^g^^  t^sM^i  afib^ding  nk  a  T^a«bte  nh^M  \n  tiih 
hifttoiy  0f  Mt^  ttj^eMnftb,  lend  fas  to  sbtiie  knbWtedg^  iil  antedl^ 
toriftH  gl^ogrAphyt  After  the  flbod,  VnM  and  Mddec^h,  ntfnn  ttf 
iPaphet,  tsfettled  oti  ihe  border^  of  th6  Etbtih^  S^a :  In  l^^kil^tlft 
tilM^  th^r  dMcetidftAtt^  ti^d^  to  Tyr6  iii  *f  V6^6^1d  bf  blr«dd ;  *' 
«<td  by  th^  Greeks  ^ete  etiled  Tlbarerli  atid  Mbstihi. 
^  e.  Because  Md^es  mehtidnil  m^tal  iniitori^  and  tin;  I  \hfyt, 
tfaitt  die  Egy|)tian8>  before  his  titii^^  W6t6  acqttftitlted  t^itli  t'hb 
'Use  bf  tin  ih  hard^nicfg  icoppei*  for  edge-tools ;  feorisedtfehfly, 
tiiat  their  most  anisient  artns  and  mmttig  toote  wer6  madft  of 
l^dote. 

3.  xmAxo^  and  gold  among. the  Egyptians  were  flrdt  madS tisk 
^f  at  Thebes,  iri  Wfeipdns  for  destrbying  wild  belsts^  and  ih  d^ri- 
icttltitral  hnpletrients;*  Hygintts,  irideed,  exj^resdy  afflfiils  thaft; 
Cadmus;  tne  builder  of  Thebes  jdisdoVered  as  at  that  place  ;*f 
HiiA  VMy^  that  h^  foui^d  nilnes  of  gold  on  Mcntitit  I^ang^tls;  km 
«h^  ittethod  of  siffeMiig  it.j:  W«  have  se^  tht^t  titid&r  the  &ttt 
kttig6  of  E^t^t,  gbia  hiines  were  irbrk^d  ttlth  tbold  of  H^d^Hoi, 
oti  abcoutit  of  the  scarcitV  bf  irbh.  In  the  tablef  of  Isis^  kbmb 
of  the  seeptres  or  6peai^  bate  hbads  which  V6ry  much  r^semblb 
our  bronze  Geltd  iri  shajie.§  But  bronze  ardtbur  wa^  entiretjf 
tJtit  of  use  in  Egypt  in  Ae  time  bf  Psatdmitichus^  670  yettfB 
before  Christ. 

4;  Weapons  of  brOti«e  werti  partly  in  use  iti  t*al€6'stine>  iii  the 
time  of  Darid,  as  I  hare  shbwn  in  the  Accotifli  of  the  armour  rtT 
GdUdh,  and  of  his  descendant  Ishblibenbb.  Th  Qtfeece,  Abotit 
the  satne  age,  they  were  gerietal,  ais  the  fextracts  I  have  git<$h 
but  of  Homer  and  Hesiod  decidedly^  prove.  Even  <he  rasp  with 
ivhidi  the  feheese  was  grdted  into  the  cdp  of  #ihe  ^hlfch  Westdr 

?;ltre  toPatrocltWj-  \^as  of  thkt  ttietal.||  Sfeven  cfeiltuirJeB  before 
Shristj  arms  bf  bronze  irer6  wbrh  by  thfe  C^rianS  ahd  I<5niknij ; 
and  when  H^rodbtiis  Tirrote  his  history,  this  Md^ia^etai  made 
their  battlfe  axes;  dtld  the  heads  of  tfa^ir  ii|)ears  aiid  iirrowS  bf 
bronze;  but  all  sorts  of  weapdriS  and  tools  of  thafliletal,  ♦♦'ere 
looked  upon  ils  antiquities  in  the  days  of  Agatharcidei^  dnd  Patf- 
sanias ;  excepting  in  things  ivhich  pertained  to  religious  mctt- 
tetti  ill  which  bronze  implements  were  emjJlbyed  iti  the  heatheti 
teihpleili  lon&  fifler  the  Christian  era. 

S.  That  tne  ancient  inhabitants  bf  Italy,  ifa  comriioh  with  thfe 

*  rKod.  Sic.  Re.  Ahd^.  i.  S.— ?ti  die  early  histojy  of  £gy]^t,  gold  ftppeara  io  (lave 
bedi  appHed  ib  the  ihost  conimbii'  purjioses.  Mktij  of  tneii  templet  #ere  idihost 
trhol!y  coveted  Mth  it.  A  sithilarptdfusioii  of  nlyer  wf»  found  among  ilie,  Spaiiiiirdft, 
i^en  the  Phc^ciafls  first  visited  Tartcs^us^  iftd  a  state  of  society  ver^  nitlch  resetti- 
bHde  th^t  of  the  Egyptians  in  the  tim^  df  Isis  ind  Osiris  (i.  e.  aboUt  1740  Tears  before 
thr&t)  i»retililed  in  Mexico  and  PM,  wheii  they  were  Arst  discovferea^  wim  respect  to 
cold  and  i^er,  the  use  of  broiitb  tools  and  weapons,  tne  state  bf  stata&iy,  and  especially 
m  the  tisie  of  hiefbglyphics. 
t  l^«b;  «47. 

i  Lib.  vu;  M.  . 

I  6e«Flgnoriti8>ifcns;IJiapaBtpo(iKi9,  IbLll,  &c/   Ed.  V<met  lOOft.- 
IJ  II.  xi  6S9, 


Awsr>  jaake  ttoir  edge-tools  of  brooxe,  ia  sofficieotly  ptoui.frQi# 
%he  vae  they  made  of  ^em  in  selij^ous  loaHKenn,.  aad  ftofli 
.dieir  heiog. frequently  foimd  iii  the  ruins  of  ^heir  most  9mii&^ 
eilies  {  tot  th^  were  fiiUen  into  disuie  in  the  reign  oCP^rseoaPb 
600  years  befoce  Christ.'*!'  And  it  is  probable  that  the  natiPM 
imtlia  western  side  of  Europe,  k>n^  befove  the  coiiimen<|eaieQt 
pf  the  Ghastianara,  had  begun  to  disuse  htrass  in  anns,  be^ftu^ 
.ve  know  that  in  the  time  of  Cains  Marius,  theCiaibrianc||iyiyi<j 
wore  «ieel  cuirasses ;  and  that  the  people  of  Gaul,  ^P^>  /^w 
Britain,  were  acquainted  with  the  art  of  nsanufaoturing  irpn  m 
CsBsAr^s  timAi 

.  6.  The  era  in  which^  edge-tools  of  brons^  were  in  use  in  ISkjir 
4ainy  oannot  perhaps  be  ascertained  with  any  degree  of /certMity^ 
There  can  be  no  reason  to  suppose  that  ivon  ww^  in^tr^dn^ed 
Jtere  while  hronse.  was  used  in  Greece:  oc  thai  th^  Gi^rvamfi 
ehould  be  Ae^^uainted  with  it  before  the  Britons^ .  But  whet^iirnii 
became* pleatiful amongst  the  Greeksi^  as  ituni^uesticsifiblytifli^ 
nt^.tibe  tisne  of  Lyenrgns,  900  years  before  Cbristj,  it  ^ould  eefr 
tainl^  be  cheaper  amongst  the  Phoenicians  than  either  coppi$i^<^ 
lift:  if^  therefore,  they -taQuded  to  Britain  iat  that  tim^  itswould 
be  their  intenest  to  barter  steel  for  the  goods  theyfcaoie  for.;  ^^ 
diat  of  the  Britons  to  receive  it  for  edge-tools,  in  preferonpe^  pp 
snipper.  The <  disuse  of  bi^oude.  tools,  and  the  introduc^tionL  of 
iron  lones  into  tinsteoiuntryy  .was  probal^y  gradual.,  But  6^9$. 
Ahe* above  reasons,  I  woidd.  conclude  that. broo^e  began  to  fff» 
way  to  iron  here^  nearly  as  soon  as  it  did  in  Greece ;  and,)CCi^ 
eequently,  that  all  the  Celts,  spear-beads,  swords,  &c..fQiiib4-.il^ 
tonr  island,,  belong  to  an  sera  600,  or  at  lea/^t  400  yeai:s  b^&Mreilb^ 
time  of  Christ,  for  iron  then  seems  to.  bavie  been  general  as^^l^s^ 
all  the  people  along  the  shores  of  the  Mediterranean  Sea. 

7.  Tne  circumstai^c^  of  implements  similar  to  our  Celts  hay- 
ing been  found  in  Herculaneum,  merely  proves  that  the  scite  of 
that  city  was  dnce  tenanted  by  men  ignorant  of  the  use  of  iron'; 
and  we  know  from  Biorfysius  Halicamassensis^  that  it  was 
founded  about  thirty  years  before  the  Trojan  war.  Also  the 
various  culinary  and  kitchen  implements  of  Dron2e  that  abound 
in  its  ruins,  prove  nothing  more  than  that  the  ancients  had  dis^ 
covered  that  in  warm  climates  copper  or  bronze  is  better  ada{7ted 

^  Siace  lihis  paper  was  wiitten,  I  have  found  a  lefetenee  to  btonze  'weapotm  io  Flii^. 
.Sjl^eaking  4»f  the  oiedicmal  qualities  of  ison^  he  wy% : — '''•  Kst  el  luhigo  ipsa  m  nyrmdiiffr: 
iB/L 9iC  Xdephum  pnidituT  sanas^e Achilles,  eive  14  srea,.  sive  fenroa. cu^ide.jfed^  !jte 
certe  pingitiu  dicutiens  earn  gladio/*  He  doubted  whether  this  healing  rust  was  scnpea 
oft  a  bronze  or  an  iron  sword,  because  he  knew  that  in  fte  heroic  age^  broiuse  waa  la  n&e 
Ift  traapOM.  ^  He  oouM  hsett  had  no  difficulty  in  omidading  thji^  it  w$s  not  of  .hipne?, 
from  any  use  to  which  that  metal  was  applied  in  arms  in  his  time ;  for  his  owit^aocoiwfis 
of  iron  sufficiently  refute  such  a  notion  ;  and  in  the  chapter  from  whidi  (his  extract'is 
taken,  he  says: — ''  Mededna  e  ferro  est  et  alia,  quam  secandi,'*  from  which  it  is  plain 
that  sar^ical  instruments  were  made  of  it  in  his  time.— Nat.  Hist.  xxzIt.  15.  Hygin« 
101.  Paus.  Arc  Ixr.  4.  Ovid.  Metam.  xiii.  11%.  Tmt.  v.  2,  15.  Remed.  Axa. 
47,  &e. 


in  Pufpm$  to  iohb^  iron^i$fima*  applied.  Wt 

f<Nriittch|iiirposesthaniroQ.  I  apprehend  too, thatnotlmigiiiofaeui 
ht  inferred  from  the  fiict,  that  both  Celts  and  undoubted  RoBsan 
iUitiquities  have  been  met  withat  Ladbrook,  in  the  middle  of  th6 
town  of  CHd  Flint,  than  that  the  Britons  had  occupied  Itat 
sitoation  either  as  a  fortress  or  a  town  before  the  Romans  settled 
in  it. 

8.  That  the  Celts  were  not  imported  into  Britain  is  plain,  from 
moulds  for  casting  them  in,  and  pieces  of  crude  bronze  being 
found  in  pkces  where,  from  the  cinders  that  were  with  diem, 
they  appe^ed  to  have  been  cast.  If  the  bronze  of  wUk^  ^ey 
made  them  was  imported,  it  is  probable  that  the  people  who 
soppHed  them  with  it  exchanged  it  for  tin,  one  of  the  articles  of 
which  it  was  composed.  But  it  cannot  be  supposed  that  a 
people,  whose  countrv  abounded  wkb  copper,  should  be  igno^ 
rant  of  the  art  of  workinj^  and  smeltinff  it,  at  a  time  when:  they 
were  mining  and  manumcturing  tin,  lead,  and  ivon.  llie  as^ 
which  Ceasar  says  they  imported^  and  the  pc«bXii«pB<rra>  which 
Btrabo  mentions,  were>  probably  nothing  more  than  vessels  of 
oopper  or  bronze,  which  foreign  merchants  bartered  •  among 
diem  for  hides  and  metals.  .   /« 

•  9.'  It  has  been  shown  that  the  sceptre  or  rod  of  Moses,  and 
aifany  of  die  utensils  of  the  tabernade  of  the  Hd^news,  were  of 
brass ;  bat  none  of  them  of  iron.  The  Ghreeks  and  Romans  boh- 
rowed  a  great  part  of  their  religious*  womhip  out  of  £gypt,  wiiere 
it*  is  probable  bronze,  as  the  iirst  metid  which  assisted  in  the 
arts  of  civilized  life,  was  held  in  religious  venesatton;  andaroo^ 
as  a  more  modei^n  discovery,  in  religious  abhorrence.  We 
ak^Gordingly  find  in  Hesiod,  that  iron  was  prohibited  in  eertaiii 
reHgious  rites ;  and  Accennius,  on  the  word  ^^  ahenis  V.  in  the 
foiowing  li^  from  l^e  iBneid^  ^    > 

*'  Faldbus  et  messee  ad  lunam  qusemntar  abenis 

^^  Pubtintes  lierbae,  Digri  cam  lActe  veile&i,*^  '   • 

*   '.     -     • 

ss^ys :  "  Quia  nefas  id  ferreis  facere,"  Does  not  this  custom 
justify  the  supposition  that  the  "  aurea  falx,"  with  which  PUoy 
says  the  Druids,  at  certain  seasons,  cut  the  misletoe,  is  an  er)ror 
for  "  serea  falx  ? "  and,  consequently,  that  bronze  implements 
were  antiquated  in  his  time,  in  all  common  uses  in  Biitaiii,  and 
only  employed  m  the  religious  rites  of  the  Druids  ? 

10.  Tne  extracts,  I  have  given  out  of  Homer  and  Aristotle, 
prove  that  the  Phoenicians  were  in  the  habit  of  bartering  their 
toys  and  baubles  for  valuable  commodities  in  Greece  and  Spaing 
1  would,  therefore,  infer,  that  they  exchanged  trifles  of  that  sort 
amongst  the  Britons  for  tin  ;  and,  consequently,  that  the  articles 
of  jewelry,  found  in  our  most  ancient  tombs,  are  of  Phoe^cian 
xnanufacture. 


a-t  irfvAM'MtoitioteaMctJhiiii^  [Biiki 
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il  JMfertbrf  offixifi^  PaHidei  '6n  ike  Sttpputt4 
By  James  Smithson^  Esq.  FRS. 

(To  the  Editor  of  the  Anmh  ^  PhibMpl^.)  .  f 

4  '  •  .  i  < 

Wh^P^  tiie€peded  ofmiiiArals  are  aseertained  bjr  their  .ph]Fa^ 
ei^  f)tifthtie8^  thej  mostljr  undergo  no  injnty^  ac  but  a  very  d^hk 
•ne ;  as  that  attending  the  determitiatioQ  of.  their  faacdmesfl^  the 
eotour- df  ^heir  powder^  their  tai^tey  &c.  This  is  certaidljr  m 
tnaterifll  adnuitage^  and  wotlld  highly  reoommend  this  mbthQ«l> 
was  it  tionstantly  adequate  to  its  purpose.  That  it  i8not&<% 
hotrerer;  we  have  a  proof  in  the  ffreat^rtcurs  into  which;. hare 
Mien  those  best  skilled  in  it.  Mr.  Werner^  its  principal' add 
tttest  distinguished  professor,  was  unable  by  its  mesAs  to  dieco^ 
ver  the  identity  of  the  jargon  and  the  hyacinth ;  ctf  the  oonlndusti 
Md  thie  sapphire  ;  of  his  apatite  and  his  spargdstein  ;•  and  wJule 
he  thus  parted  beings,  as  it  were,  froin  themselves^  hd  fovoetl 
ethe'rs  together  which  had  nothing  in  common. 
'  The  dbemicd  method  justly  boasts  its  certainty ;  but  it.carnea 
d^stroctkih  with  it,  and  often  bestbws  the  knowledge  of  an  object 
otilt  ^t  the  expense  of  its  existence;  The  sole  remedy  whie^ 
can  be  oppe^ed  to  this  defect  is  to  reduce  the  scale  of  opecai^ 
itig ;  and  thus  render  the  sacrifice  wliich  must  be  ^ade  as  amatt 
at  it  ill  posgiUe. '    . 

M.  de  Saussure's*  ingenious  contrivance  &>r  »il3Jectin§  the 
most  minute  portions  of  matters  to  fire,  by  fixing  them  on  a 
splinter  of  sappare,  appeared  to  fulfil  the  eondiiions  of  this  pro>- 
blem,  and  to  nave  accomplished  all  that,  could  be  desired.  *  It 
has,  hdwever,  bfeeii  scarcely  at  all  empldyed,  bwiiig  to  the  etbea- 
i^ve  difficiilty  in  geneml  of  making  the  particles  aaher^  ;  and  iti 
dofasedtience  the  almost  linpcfssessed  degree  of  patience  i'eq[uired 
fo^,  ana  time  consumed  by,  nearly  interminable  failures. 

That  such  should  be  the  case  could  not  but  be  a  subject  df 
much  regret,  for  besides  fecondniy  of  matter,  of  time,  of  labour, 
khA  the  great  beauty  of  deriving  knowledge  from  so  diminutive  a 
{iburce>  and  attaining  iitiportant  results  with  such  feeble  agents  ^ 
tefductidh  of  tolume  became,  in  this  instance,  productive  6f 
lnci*ekse  of  power,  and  thence,  of  an  extension  of  the  series  of 
qualities  by  whi(^h  substeinces  are  characterised. 

A  '(flight  alteration  which  t  have  inade  in  M.  de  Saussure's 
process  has  removed  the  objection  to  it.  To  wat^r^  fiallM, 
gum  water,  which  he  employed,  the  last  of  which  is  not  sensibly 

*  Joumid  de  Physique,  par  Rozier|  tome  45. 


ftiiMiior  to  tb«fon»er,  I  bay^  t|i^stitiite4  »  n^tpre  Q(wfiv$wfA 

refractory  clay.  ' 

^laall  triai9gl«8,  or  $lQ)i4iir  «lnp9»  pf  baked  »Iay  laay  be  uied 
in  lieu  of  fiapp^re^  which  is  npt  at  all  tim^  to  be  {^rQcurefl ;  or  f^ 
little  Qf  tha  maiatclay  ;»ay  be  taken  up  qii  tbf$.^^4  Qf  a  plaU^ai 
Qr  other  wre,.  aud  the  <^bjrt5ct  ta  j^a  tri^  .topch^d  wiUi  it.  Thia 
way  may  be  applied  to  pieces  of  theprdip^ry  size^apdspp^Fi^dt 
the  use  of  tb^  platiiia  tOQgs. 

Bttt  a  proceeding  whieh  I  haF^  oply  recwUy  adopted  appaara 
to  de^ari^e  the  preference*  Almost  the  leaal  quantity  Qi  play 
and  water  18  put  on  the  ver^  $nA  of  a  platina  wmrfiled*%t:tb0r0< 
Wiih  thia>  tha  particle  oi'  iQiofiral  lyiiig  an  the  table  can  b§ 
t0ttcbf4  in  any  part  phosen ;  for  a  motaent  or  twv>  it  ia  diy?  and 
may  be  taken  up^  and  put  into  the  flame, .  witbQiftt  the  /dgv 
axplodin^i  a^  not  unoftpn  happens  wh^  mor^  of  \i  ia  uapd* 
^Partiolea  of  the  least  yiaibla  minotepd«a  may  bp;  tbna  aubmiitad 
to  t»ial  with  die  utmost  facility.  The  cqntact^  pf  die^partiAl^ 
with  the  wire  may,  in  general,  faa  qp. managed  a9  to  fan 
extremely  slight,  as  the  alenderest  point  '\%  ^ufScienl^  \^  avqppOfl 
itj  Howpyer,  when  the  utmost  heait  possible  is  de9ired#  a  fra#r 
ment  of  a  less  oondacting  matter  may»  if  dpemed  vmm^^^lm 

interposed.  . 

Thpre  may  be  cases  in  which  the  presanQe  of  the  i^lay  i^  ^Itjpo- 
tionable.  J  poacei?ed  that  some  of  the  body:  itself  to  be  \x^, 
WQuld,  on  Usiese  oocasions,  supfiy*  its  p)aefs<  Flint  waa  tb#  le^ai 
|>romising  of  any  in  this  respect.  It  was  selected  forthp  e:spat 
riment.  With  a  paste  of  its  powder  and  watet^  piefi^es  nf  tfint 
we^  aucceasfnlly  cemented  to  flint,  and  eome  qf  tjiis  i^U^ 
taken  on  tiie  end  of  a  wire,  served,  if  not  quite  as  well  as  claSf 
yet  Tery  sufficiently.  After  several  times  igniting  and  .quanph* 
mg  in  cold  water,  the  rpduetiqn  c^^  yeiy  baasd;  matters  tP  sMb(i)^ 
powder  is  attended  with  no  difficulty. 

'  Earth  of  alum  would  perhaps  be  preferable  to  piparPl^y  ^ 
making  the  triangles  on  8trips>  and  for  agglutinating  pbjecta  tP 
them.  It  would  even  have  the  advantage  over  sappaTe  pf  being 
a  simple  substance.  Sc^e  from  the  Paris  shops  apquired  pply 
little  solidity  in  the  fire ;  but  I  afterwards  leai^ned  that  it  b^ 
been  obtained  from  alum  by  fir^• 

Since  I  have  been  in  pps^ssion  pf  this  means  of  so  effec- 
tually confining  the  subjects  of  examination  as  to  be  able  to 
continue  during  pleasure  to  act  on  them,  I  have  directed  but 
little  attention  to  the  fusibility  of  matters.  Quartz,  whose  fusion 
has  been  called  in  question  by  M.  Berzelius,"^  has  seemed  to  be 
quite  refractory.  On  some  few .  occasions  when  it  has  proved 
otherwise,  the  phenomena  have  neither  corresponded  with 
M.  de  Saussure  s  account,  nor  been  always  the  same>  which 

•  De  Peroploi  du  Chalumeau,  p.  106. 


M  MetlMrfJfkittg  P^Hiclti  on  tie  Sappare.       \t^^ 

eertainljr  admits  of  the  fusion  being  attHboted  to  an  accidental 
cause. 

But  I  have  found  with  much  surprise  that  flint  can  be  melted 
without  difficulty ;  and  even  of  a  considerable  bulk.  Where  the 
heat  is  most  intense^  a  degree  of  frothing  takes  |^ace ;  Wherb  it 
is  less,  there  is  a  swelling  of  parts  of  the  surface.  The  effects 
were  the  si^e  with  French  and  English  flint,  with  black  and 
with  horn-coloured.  Does  flint,  like  pitchstone,  contain  bitu- 
men, which,  at  a  certain  heat,  tends  to  tumefy  it  ?  This  mi^ht 
explain  the  smell  from  its  collision,  and  the  oil  which  Neumann 
obtained  by  its  distillation,  and  to  which  no  credit  has  been  ever 
given.  No  doubt  can,  I  conceive,  be  entertained  of  flint  being 
a  volcanic  production.  On  this  point  I  may  speak  again  at  ^ 
fbture  opportunity. 

In' using  mere  water,  diamond,  anthracite,  plumbago,  were 
particalarly  difficult  of  trial,  as  any  adhesion  they  had  contracted 
with  the  sappare  was  quickly  destroyed  by  the  combostion  of 
dneir  surface,  while,  as  the  intention  in  their  case  is  not  to  sub- 
ject to  great  heat,-  they  may  be  so  secured  in  the  clay  as  at 
least  very  much  to  retard  their  escape.  Here  acting  on  veiy 
minute  particles  is  essential,  as  when  large  pieces  are  employed) 
the  effect  is  too  slow  to  be  perceptible. 

A  pleasing  way  of  demonstrating  the  combustion  of  plum- 
bagOS  ctnd  btefen  exhibiting  the  iron  in  it,  is  to  rub  a  little  froni 
the  wetted  point  of  a  pencil  on  one  of  the  clay  plates  mentioned 
in  a  former  paper.* 

lii  trviAg  diamdnd  it  was  imagined  that  its  glow  continued  an 
unusual  time  after  removal  from  the  fire.  The  present  method 
a^rded  the  means  of  making  a  comparison.  A  fragment  of 
diamond,  and  another  of  quartz,  chosen  pui*posely  of  rather  a 
larger  size,  were  fixed  near  each  other  in  the  clay ;  and  it  waa 
observed  that  the  diamond  was  most  luminous  wnile  under  the 
action  of  the  flame,  and  longer  so  after  removal  from  it.  Its 
being  a  very  slow  conductor  of  heat  may  occasion  in.  part  the 
latter  quality. 

In  the  same  way  the  unequal  fusibiUty  of  two  substances  may 
probably,  on  some  occasions,  be  ascertained ;  and  serve,  from 
dc^iency  of  a  better,  as  a  means  of  distinction  between  them. 

I  am.  Sir,  yours^  &c«  J.  Smithson* 


*  Anuah  for  May. 
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Qn  /^  J2a^  ({f  Ea:pansioh  of  Gases.    By  Mr.  Mattlie\r  Bigg|s#^ 
{To  the  lEditov  o{  th&  Annah  of  Phihsophjfi)       - 

SIR,  63,  Grea^  AttM«l^««rftf/,  iNToc^.a,  ISSi^    . 

H  AVI  KG  h^d.  occasion  lately  to  torn  my  attention  to  the  nature 
of  gaseous  bodies  generally^  and  particularly  to  their  conduct 
under  varying  temperature,  I  referred  to*  the  worics  of  Br.  Henry 
and  Mr.  Brande  tor. information.  We  are  told  by  both  these- 
gentlemen  that  all  aeriform  bodies  possess  the  same  mechanical^ 
properties ;  that  the  rate  of  expaqsioa  and  pontraction  under 
mcreased  or  diminished  temperature  is  common  to  all|  and  tbat^- 
accordiij'g  .to  the  experiments  of  M.  Gay-Lussac,  whicb  they 
consider  as  tlie  most  correct,  the  expansion  on  increase  of  tein« 
perature  is  ^ir  ^^  ^^®  volume  for  every  degfee  of  Fahrenheit'a 
scale,  between  32^  and  212^.  I  then  juroceeded  to  the  ralea* 
v^ich  are  given  for  reducing  any  volume  at  any  temperature  to 
such  other  temperature  as  may  be  required,  and  I  found  them- 
so  defective  that  1  doubt  not  I.  shall  prove  to  you,,  that  all  calcu- 
lations made  from  the  data  there  laid  down,  must  have  produced 
erroneous  results. 

After  having  informed  us  as  above  that  the  increase  is  -rk^^^ 
the  volume  for  every  degree  ,of  the  thermometer,,  they  pcoceed  to 
say,,  that  in  order  to  reduce  any  given  volume  at  any  koowA 
temperature  to  any  other  .tl^at  may. be  required,  .we  mii^t  divide/ 
the  whole  volume  by  480,  multiply  the  quotient  by  the  number . 
of  degrees  between  that  at  which  the^gas  is,  and  that  tp  which 
it  is  to  be  reduced,  and  then  add  this  product  to  tlie  voluoie,  if 
tlie  reduction  be  made  from  a  lower  to  ,^  higher  temperature  ^ 
subtract  it  if  from  a  higher  to  a  lower  v. the  number  npw  fpMpdwiU^ 
be  tiie  volume  at  the  temperature  required.  Thus  Ibave  lOQ 
cubic  inches  of  gas  at  32^;  and  my  object  is  to  asce^rtain  what 
space  they  would  occupy  at  60^, 

lO0..'^|48O  s* '208  ;  -208  x  28  ^  6-824;  5^824+ 100=«106'834 

they  will  have  become  106'824  C.  I.  by  ah  elevation  of  28° ;  but 
suppose  the  reverse  to  be  the  state  of  the  inquiry,  having 
105-824  C.  I.  at  60^  I  wish  to  kno\^  their  volume  at  32°, 

105-824-^480= -220;  -220x28=6-16;  105-824-6-16=99-664. 

This  cannot  be  correct,  because  we  know  that  although 
bodies  expand  by  the  application  of  heat,  they  regain  their 
former  dimensions  when  reduced  to  their  former  temperature. 
If  I  find  that  100  C.  L  of  any  gaseous  body  become  105-824  by 
an  addition  of  28°  to  their  temperature,  I  know  that  by  abstract- 
ing the  28°  they  are  again  reduced  to  100 ;  but  not  lower,  asthia 
mode  of  calculation  would  show. 


419  Qiktki^<^9f^9mmi!f.%mt^       V^ 

To  pat  the  error  in  another  light ;  it  is  proved  that  480  C.  I. 
at  32^  become  508  if  elevated  to  60^.  The  volume  I  set  ont 
with  increases  one  cubic  iqph  fpf  ^X&ff  additional  de^ee.  Now 
suppose  the  temperature  raised  to  61^  the  volume  will  then  be 
6G9  C,  h  Qr  }J^  will  l^av^  ificre^^d  QAe  inpli;  buj;  1  ^  {iQt|l^  ^^^ 
of  608;  therefore  gas  does  not  increase  ^^  of  its  volume  jTor 
each  degreei  at  vaiy  jpoiut  of  |be  ^pftle,  e^c^]:,  32^,  as  the  works 
I  have  referred  to  inform  us :  100  volumes  at  50^  do  not  become 
102^08  if  raked  to  60^  naiiher  do  100  at  TO""  become  redaced 
to  87*92  if  k>wer^d  to  60°^  as  tbo  examples  there  given  seem  to 

Taking  the  fact  thi^t  4SD  volumes  ^t  32^  inprease  one  voloaM 
fer  •li^rir.fiiiditioQal  degree  as  a  foundation,  we  may  easily  form 
^  mile  by  which  tp  oacartwi  ^hat  space  any  volume  at  any  tsm^ 

fen^ture  will  CK^oupy  at  any  other  tempecature  between  32^  and 

Add  the  nup^i:  of  degrees  which  the  gas  is  above  32^,  to  480^ 
thi^  will  b$  the  ficst  aumber* 

Add  th^  Dumber  of  degrees  which  the  lequired  lemperatuve 
in  above  32^,  to  480  for  the  second  number*  .  > .    • 

y  The  ¥€^lume  on  whi^h  the  cslcolation  is  made. will  be  the  Aisd^ 
md  the  fpurtb  will  l^e  the  volume  required. 

Far  QXfimple,  I  have  100  C.  I.  of  gas  at  70^,  and  I  wish  to 
\mWi  what  their  voluine  would  be  at  60°, 

480  +  38  s=  618  first  number, 
480  +  28  =  608  second  number  • 

then  618  :  508  ::  100  :  98-069 

.•'..'  '   ■  '      •  •  •   ■ 

o  iMippCMfrthe  100  C.  ).  to  be  at  60^  witat  wUi  they  be  at  00°?  > 

480  +  18  =  498, 
480  +  is  =  608: 
'      '  ^hen  498  ;  508  ::  100 :  102-008 

I  w»H  now  give  an  extreme  case,  worked  both  ways^  to  shontr 
the  great  inacturacy  of  tiie  old  method,  and  the  correctness  of 
mine. 

Raise  100  C.  I.  fiom  32°  to  212«. 

100  •*■  48Q  ;?  -208333;  -208333  x  180  =  37-4999";  37-4999  + 

100  =  137-4999 

480  :  660  : :  100  :  137-5. 

^4ucp  137-S  C.  I,  frop  212°  tQ  32«. 

183'5  <».  480  s  •286458  x  180  »  51-.^24$  137-5  -  51'SSS4 

=  86-9376 

660  :  480  ::  137-6  :  100. 

Thus  th^  enoB,  by  the  gid  rule^  amountato  more  ihaa  14  cabic 
iiiGfaass  .  I  am,  Sir,  youvs^  &e. 
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ARTICtS  Vt 

A  Descripiion  of  som^  Insects  which  appear  to  exemplify  Mr. 
William  S.  Macleay's  Doctrine  of  Amnity  and  Analogy.  Vj 
the  Rev.  WiUiam  ifirby,  MA,  FRS.  tmd  t».* 

No  objects  are  more  interesting  to  the  scientific  naturalfst 
than  those  which  assume  the  e:(temal  appearance  of  one  tribe, 
while  their  more  essential  characters  ana  their  habits  indicate 
that  they  belong  to  another.  These  objects  a  prima  facie  sur- 
rey, would  often  induce  us  to  refer  to  a  very  different  set  of 
bemgs  from  that  to  which  a  more  intimate  acquaintance  with 
their  peculiar  diagnostics  and  economy  would  lead  us*  And 
we  shall  find,  the  further  we  extend  our  researches,  the  traces 
of  that  plan  of  Creative  Wisdom  by  which  a  symbolical  relation- 
shipf  if  i  may  so  call  it,  connects  such  of  his  creatures,  as  m 
other  respects  are  placed  in  opposition  to  each  other,  as  well  as 
a  natural  affinity  those  that  really  approximate.  Writers  in 
every  department  of  natural  history,  when  they  have  been 
endeavouring  to  thread  the  labyrinth  of  affinities,  have  been 
extremely  puzzled  by  this  remarkable  circumstance.  They  were 
aware  that  those  species  which  connect  two  proximate  tiibes^ 
generally  partake  of  the  charact^ers  of  both  ;  but  they  were  not 
sufficiently  aware  of  this  resemblance  between  objects  that  are 
connected  by  Uttle  or  no  affinity.  Hence  it  has  happened  not 
unfrequently,  that  objects  have  been  referred  not  to  the  tribe  to 
which  they  are  really  related,  but  to  that  which  they  resemble  in 
some  of  their  less  essential  characters. 

Mr.  W.  S.  Macleay,  in  his  acute  and  learned  HonR  Entomo^ 
hsica,  has  furnished  the  naturalist  with  a  clue  which,  if  heed- 
fuTly  followed,  will  enable  him  to  guide  himself  through  all  the 
intricacies  with  which  the  circumstance  here  mentioned  has 
perplei^ed  his  path.  This  gentleman  has  first  stated  with  cle^r-^ 
ness  and  precision  the  distmctions,  so  often  before  confoun4edr 
between  real  affinity  and  those  resemblances  which  Qre  merely 
analogical;  and  has  proved  satisfactorily,  that  there  exist 
between  numerous  objects  in  every  department  of  nature  striking 
coincidences  as  to  external  characters,  which  do  not  indicate 
that  they  are  related  to  each  other,  or  should  be  placed  together 
in  a  natural  arrangement. 

In  confirmation  of  the  doctrine  here  alluded  to,  I  have  the 
hpno.ur  to  present  to  the  Linnean  Society  fi  4escrip(ip|i  of  threa 
ne^  genera  of  insects  which  app^r  to  wear  the  face  of  a  tribe 
to  which  they  do  not  belong. 

*  Vittn  tlie  linneaQ  Thmwieriqtw  Ibr  IMi,  Pwt  f  . 
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GOLEOPTERA  Pentamera.  ;'  ^^^^ 

{Harpalida.)  ,.,i 

•      .       .  Catascopus  Kirby,  '      "^   V:'/^ 

Character  Essentiaiis. — Labium  s.  Ligula  tripartjtjain.d  lo^H)^ 
intermedio  abbreviato;  lateralibus  apice  latioribus*  X^J^f^t 
emarginatum.       .         ,  .         .  ,..,;, 

Character  Artificialis, — Labium  tripartitum :  lobo  inter<Qe<iiq. 
abbreviato.    Labrum  emarginatum :    lobis  rotundati^i*     P4I/J!^^ 
maxillares  articulo   secundo  incrassato.    Oculi  magni^    valoQ 
prominuli.     Tibia  antica  intus  medio  emarginatae,  .  '    t. 

Character  Naturalis. — Corpus  subdepressum^  obloQgum^,,gIf^-pi. 
brum,    alatum.  Caput    horizontale^  subtriangulare^    collq. 

distincto.  Labrum  subquadratum^  apice  emarginatum^':  lobia^ 
rotundatis.  Mandibula  subtriquetro-trigonas,  apice  forcip,at#» , 
incurvse  acuta;,  edentulse.  Manilla  lobo  interiori  incurvo  qpgiiin  . 
formi  acutissimo,  exteriori  palpiformi  biarticulato :  articuIi3>i9f2r-\ 
gitudine  eequalibus.  Palpi  maxillares  quadriarticulati :  artjeoulp  i 
pnmo  minutissimo;  secundo  reliquis  longiori  crassiori  subarr^ 
cuato;  tertio  secundo  breviori  subclavato:  extimo  teretiuaci^lorlt 
Labium  tripartitum:  lobis  coadunatis;  lateralibus ^  longioiut>v#ff 
dilatatis  semicordatis  planis :  intermedio  lateralibus  oi^udiiR;! 
breviori convexo  apice  bisetigero.  Palpi  labiales  triartiouUtli^r^ 
Mentum  trilobum :  lobo  intermedio  brevissimo  rotundato>,  ^Afi"-.. 
^enn^  undecim-articulatse  subfiliformes :  articulo  primo  IQccaai^N 
sato;  proximis  tribus  subclavatis  sequentibus  teauioribp^  ^,4 
reliquis  oblongis  compressis;  extimo  acuto.  Oculi  iater^(^;i 
magni,  valde  prominuli.  Frons  apud  oculos  longitudioalil^i) 
bistriatus.  Na$us  s.  Clypeus .  transversus :  apice  seg^ei^tit^// 
Circuli  dempto.  :    ,    ...  i-  u{  ,.. 

Truncps.  Thorax  quadrato-obcordatus,  postice^onatriptug.^;^. 
angulis  prominentibus,  in  medio  canaliculatus,  apyd  aogulo^l! 
posticos  foveatuB,  antice  et  postice  truncatus :  lateribu^  #i99Fgif ;« 
natis.  Prosternum  lineare,  apud  basin  pedum  anUcpi5%fft  ciemi 
flexum,  apice  rotundatum.  Mesosternum  brevi8simpm>  ^pic4\ 
emarginatum.  Metasternum  antice  et  postice  mQcrooAlti||xi,,.i 
Scutellum  minutum,  triangulare.  Elytra  apice  oblique  pnieipom^n 
truncata«  Epipkura*  linearis,  apud  basin  elytridilat^ta..  Tikit»u 
calcaribus  2.  2. 2.  anticae  intus  ante  medium  emarginat®.  .  Tek^L 
articulo  penultimo  integro.  i -:';il         , 

Abdomen  in  specimine  nostro.mutilatum.  .  .      >  tik 

At  first  sight  the  little  insect  exhibiting ,  thes^   clmi*aetev«^} 

might  be  mistaken  for  a  species  o{ NotiopJulus  of  Dnnp^nh^.Ckvtt^ 

least  be  regarded  as  -belonging  to  a  cognate  genus,    It»  lai^.^*^ 

and  very  prominent  eyes,  the  shape  in  som^  measure  o{iiAtm^< 

■  •    .    .   .  /•  1.  >i\i 
•  See  this  tenn  explained  Linn.  Tram,  zii.  377.  .      ,|  f 
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nx,  tiie  8tri»  of  the  disk  of  its  elytra  less  impressed  with  puncta 
than  those  of  the  limb^  as  likewise  its  frontal  furrows,  give  it  no 
inconsiderable  appearance  of  affinity  to  it.  But  a  closer  inspec- 
tion proves  that  this  is  merely  an  appearance,  and  that  in  fact  it 
belongs  to  a  different  tribe  connected  with  the  Harpalid^. 
litHOphilus  and  its  genuine  affinities  are  distin^ished  b3r  a  par- 
tieular  character  indicating  some  difierence  in  their  niode  of 
.taking  or  retaining  their  prey.  The  great  majority  of  the  Carabi 
of  Linn6  are  remarkable  for  a  notch  on  the  inner  side  of  their 
anteri6r  tibiee/ armed  at  its  upper  angle  by  a  spur,  which  appears 
to  be  of  use  to  them  for  the  above  purpose.  In  the  HarpalidiB 
and  many  others  this  notch  is  nearly  in  the  middle  of  the  tibia ; 
but  in  Notiopkilus  and  its  affinities  its  situation  is  close  to  its 
apex.  Catascopus,  with  respect  to  this  part,  falls  into  the  former 
tribe.  Again,  m  NoHophilus  the  labium  consists  only  of  a  single 
lobe,  or  at  least  the  lateral  ones  are  much  shorter  than  the 
central ;  but  in  the  Harpalida  they  are  as  long  or  longer.*  In 
C^uscopus  also  they  are  very  conspicuous,  being  twice  the 
length  of  the  central  lobe.  In  Etaphrus,  Notiophilus,  Blethisus, 
&o«  the  fore-breast  {antepectus),  or  the  part  immediately  under 
the  thorax,  is  more  or  less  covered  with  impressed  puncta.  In 
the  Harpalida  and  Catascopus  it  is  quite  free  from  them.  In  the 
fortnisr  tribe  Ukewise  the  legs,  especially  the  thighs,  are  slenderer 
and^less  robust  than  in  the  latter.  The  head  moreover  in  these 
is  narrower  behind,  so  as  to  form  a  distinct  neck ;  whereas  in 
ihoie,  if  any  thing,  it  is  widest  behind,  and  the  neck  is  formed 
by  the  convexitj^  of  that  part,  and  not  bv  any  constriction  of  it. 
From  all  these  circumstances,  I  think,  it  is  sufficiently  evident, 
that  the  rdation  of  Catascopus  to  the  Harpalidais  that  of  ajfinity, 
while  that  which  it  bears  to  the  Elaphriaa,  insects  which  at  first 
si^ht  it  most  resembles,  is  merely  that  of  analogy.  But  there  is 
stiH  sinother  tribe  of  which  it  exhibits  many  characters,  I  mean 
those  which  constitute  M.  Laireille's  first  section  of  his  Carabici, 
which  have  the  head  and  thorax  much  narrower  than  the  abdo- 
men, and  truncated  or  very  obtuse  elytra ;  for  instance,  Anthia, 
BrachinuSf  Lebia,  &c. ;  and  with  these  at  one  time  I  felt  inclined 
to  arrange  the  genus  I  am  considering  ;  biit  the  different  cha- 
racters of  the  Labium  convinced  me  that  it  ought  rather  to  go 
with  the  Hafpalidid.  Should  any  master  in  Entomology  here- 
after undertake  a  new  arrangement  of  Carabus  L.,  he  may  per- 
haps bring  the  Harpalida  and  the  above  section  nearer  to  each 
other ;  and  in  this  case  Catascopus  would  very  well  connect  the 
two  tribes.  ,  The  exact  place  of  the  genus  I  have  not  been  able 
ssEtisfactorily  to  ascertain.  Of  all  the  known  genera  of  the  Har^ 
paHdoi  it  seems  to  approach  nearest  to  Pterostichus  Bon.,  or 
Sphodrm  Clairv.,  principally  on  account  of  the  shape  of  the 
thorax ;  but  there  must  be  several  intermediate  links  between 
them. 

*  dairville,  Bnt.  Uelvet.  ii.  t.  x,  xi,  xii,  &c.  c 
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.  HanimitH,    hC^       Img.  cp^p.  lin^  44^      .  .       .      r.i 
Habitat  ia  India  a  D»  H^roWicka  Uctui»  ?  Ex  XuSr  I)*  ^^* 
ahaiQ* 

Corj)us  nitidum  nigrum^  supra  violaceo  elt  viridi  ti<icAtun»  La^ 
brum  infra  apicem  utrinque  punctis  duobus  iBipreasia  seti^g^^ 
JProns  antice  in  medio  canaUcMlatum.  IHytfu  sHblacut^MMCt 
striata :  stpis,  preBcipue  lateralibus,  pimetatis.  Punpta  ioanper 
tcia  iflipressa  inter  striam  a  satura  secwdam  et  tartiai4i»  £(ytri 
latent  viridi<*8&fxea. 

The  individual  specimen  here  described  being  iiransfixad  k(y 
the  same  peculiar  pin  which  Major-General  UaroWicke  used  for 
aU  the  small  insects  that  he  collected  in  India  (mapy  of  which  he 
gave  to  the  late  Mr,  Marsham>  at  whose  sale  I  purchased  H),  I 
think  I  am  warranted  in  my  conjecture  that  this  ws«  one  A>f  tha^u 
I  have  therefore  named  it  after  this  ind^fatigaUe  collector  and 
observer  of  insects,  who  merits  richly  to  b(i  so  distinguished* 
fhere  are  two  ox.  three  species  apparently  belonging  to  tius 
genus  in  the  rich  collection  of  insects  brought  by  Ur.  Hor^fi^d 
Kom  Java. 

(ScofytidaF) 

PsEUDOMORPMA,  Kitby.' 

ChMracter  Ewntialis.'^Labium  apice  tridentatum*  .  ^^fpi 
maxiUares  breves  qy  lindrici . 

Character  Artiftcialis. — lAibium  apice  tridentatam:  dent^ibi^ 
aequalibus^  rotundatis;  JLabrum  transv^rsum,  integ;rum,  apiece 
rotundatum.  Palpi  labialea  articulo  exdmo  maximo,  ^^^h 
formi.  ^  Palpi  ma^illares  maxilla  baud  longiores^  cylindn^i. 
AidentuB  breves*     Caput  transversum  sessilet 

Character  Naturalis,-^CoTfns  depressum^  oblongiup,  alfi^m. 
Caput  transversum,  subrhomboidale,  leviter  incUoatuw,  thoracis 
aiutt  receptum,  sessile,  Labrum  transversum,  apice  rotun4a(;uai. 
MandibukB  forcipatse,  breves^  subtriquetro^trigonae,  apice  ede^- 
tulaa  acutee,  basi  intus  in  lobuin  rotundatum  dilatatas.  Max^i^i^ 
breves:  lobointeriori incur vo  un^uiformi  acutissimo,  int^as^tis 
ciliato ;  exteriori  palpiformi  biarticulato  lobo  interiori  arqti^oie 
incumbenti.  Palpi  maxiUares  maxilla  vix  longiorei^^  it)ucras§a(4, 
eylindrici,  quadriarticulati :  articulis  br^vibus ;  primo  r^^^^ia 
minori  obcpnico,  sequentibus  duobus  cylindricis  aeq^alib^s, 
extimo  pauIo  longiori  apice  truncato.  Labium  minutumj  br^- 
vissimum,  ^pice  tridentatum  vel  subtrilobum  :  lobis  rot^ndatif ; 
intermedio  satis  duabus  instructo.  Palpi  labials  secuvifpfm^s 
triarticulati :  articulo  primo  brevissimo  ;  secundo  paulo  n^fypri 
subtrianffulari ;  extimo  maximo  fere  trapeaiformi,  itentum  txi- 
lobum :  Tobis  subsequalibus,  acutis.  Antenna .  capite  longi(^re^, 
undecim-articulatoe,  filiformes;  articulo  primo  incrafiv^atoarcH^i^Q; 
secundo  sequentibus  breviori  apice  incrassato  ;  reUquis  longito^ 
dine  fere  eequahbus,  oblpngiuscuUsi  extimo  a<^to.    Oculi  late- 


ifeo^ftk)iM  cajiiti^  exdod;  totefibffs  tbtund&tts  inarginatiti  s 
margine  explftfiatd  reciirtb  ^  aiigtftis  smticis  et  postieii^  ]^ottlnda« 
tis.  Frost emum  et  mesosterjium  linearia.  Metasternum  antice 
et  postice  mucronatum.  Scutellum  triangiilare.  Elytra  oblonga 
latere  exteriori  marginata :  margine  subrecurvo,  apice  bbtusis- 
-sima,  vel  oblique  subtruncata :  epipleura  lineah  apud  basia 
yytn  dilatata.  Perfe*  breves:  femoribus  magnis  compressis; 
tenaioribus;  tibiis  calcaribus  2. 2.  2. ;  anttcis  intus  ante  mediunl 
emarginatis :  tarsis  subsetaceis ;  articalo  penultimo  int^gro :  un- 
guiculis  binis  simplicibus. 

Abdomen  depressum  :  Segtaehtk  ventralibus  sex ;  tertio  reli- 
qttis  longipK ;  anali  obtusidsilno.  - 

Ca^i&copus  merely  assumes  the  as][>ect  of  a  section  different 
from  that  to  which  it  really  belongs,  while  every  one  dees  at  first 
i^lit  that  it  is  one  of  the  Carabi  o(  Linn€ ;  but  the  insect  I  have 
BOW-  described,  though  it  exhibits  the  characters,  has  not  the 
aspecty  of  that  tribe ;  and  even  a  practical  entoihologist/  if  he 
cbftnced  to  examine' a  specimen  that  had  lost  its  antenns^,  might 
at'first  regard  it  as  a  Nitiduta  or  Ips  F.,  or  as  coming  near  that 
genus  in  the  system.  But  when  he  came  to  study  it  in  detail, 
be  woidd  discover^  to  his  surprise,  all  the  essential  diagnostics  of 
one  of  Latreille's  ErUwnopkagi,  as  six  p^alpi,*and  the  trochanter 
forming  a  fulcrum  to  the  posterior  thign  ;  and  further,  those 
that  distinguish  the  Carabici  of  that  author,  the  same  kind  of 
labium,  mentum,  iemd  niaxillt^,  and  particularly  the  remarkable 
aofebin  the  inside  of  the  anterior  tibia>  before  noticed,  pecdiar 
tef  them.  The  characters  that  give  it  an  air  and  geheral  appeaiv 
ance  unlike  those  of  its  tribe,  are  its  sessile  wide  head  received 
ihtOvthe  thotax,  and  its  short  antennse  and  legs.  . '  « 

It  is  difficult  to  say  to  which  of  Latreille's  sections  of  his 
Cttrabict  it  bears  the  grea^st  affinity.  Its  depressed  body,  its 
elyiht  very  obtuse  at  the  tip  or  isubtruncate  with  an  epiplettra 
dilated  at  the  base,  and  its  blunt  anus,  seem  to  indicate  an 
approximation  to  Lebia,  Dromiis,  Sec.  and  the  labial  palpi  are 
hbt  unlike  those  of  one  sex  in  Tarus  Clairv.  {Cymindis  Latr.) 
belonging  f  0  the  same  section ;  but  its  sessile  head  brings  it 
riearer  to  Scoltftut  Fab*  the  labium  of  which  is  not  very  dissimi- 
lar, and  to  the  aquatic  Entomophagi,  Its  thorax  is  shaped  very 
much  like  that  of  Mydrophilus  caraboides.  Its  maxillary  palpi 
are  unlike  those  of  any  other  entomophagous  genus  vet  known. 
Many  links,  however,  remain  to  be  discovered  before  we  6an 

eorlneet  this  retharkable  and  puzding  genus  with  any  one  at 

I '       ' 

*  What  has  heen  accounted  hy  Fabridns  and  others  as  an  additional  or  iaadr  maad- 
Uaj  palpus  is,  strictly  speaking,  Ihe  ottter  or  upper  lobe  of  the  maxtHie  hecome  pa)^* 
form.    In  Stapkylintts^  &c.  this  lobe  is  also  biartiQU^ate  "but  no^  jpalpiform. 
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ft^Bdettt  kliowti.    In  ^ikig  oter  most  ctf'flie  cabineto  inlonterf 
cenld  discover  nothing  tkat  came  at  all  near  this  miMot^  nAdA: 
I  purchased  at  the  sale  of  die  late  Mr.  F^oittoa'a.oottkftioii; 
Ftom  the  mode  in  which  it  i«  transfixed,  and  the  pinased,  E 
snspect  that  it  was  taken  by  Mr.  Abbott  in  Georgia* 

excrudans.    1.  P.        Long,  corp,  lin.  5. 
Habitat  in  Georgise  forsan  aquaticis  ?  Ex  Mas.  D«  Francillom 
Corpus  laeye,  nitidum,  subpilosum,  rufum.     Labrum  antice 
punctis  quatuor  excavatis  setigeris.      Ocutt  in  medio  piloai* 
Colecfptra  seriatim  subpunctata^  picea :  margine  externo  ruib« 

(Melolonthida.) 

MiMBLAy  Kirby. 

Character  Essentialis. — Mandibula  dorso  rotundattt.  apice 
compresssB  bidentatsB :  dente  inferior!  truncato.  Antenna 
novem-articulatae. 

Character  Artificialis. — Labium  nrceolatum,  emarginatuitt* 
MaxiUiB  ^ipice  sex-dentatse,  nempe  3.2.1.  MandibuTiB  dbrso 
rotundatse,  apice  compressee  bidentatse :  dente  inferiori  troni^sfto'. 
Labrum  brevissimum,  transversum,  medio  depresso-excava^ 
turn,  vel  emarginatum.  Antennte  noyem-articuIatsB.  Podex 
tectus. 

Character  Naturalis. — Corpus  ex  oblongo  obovatnm,  con- 
vexum;  glabrum,  alatum.  Capnt  ex  tpangulari  snbrotondum^ 
declive.  Labrum  transversum,  brevissimnmy  medio  depr^ss!iin« 
utrinque  antice  barbatum,  verticale.  Mandibula  basi  snbtri^tie^ 
tro-tngonae,  intus  orbiculatse  transversim  sulcatae,  apice  com^ 

J^resssB  incurvsB  bidentatse:  dente  superiori' obtuso.  inferioil 
runcato  subemarginato^  dorso  rotundato.  Maxilla  TaUd|d& 
n^andibulaeformes;  apice  incurvsB  sex-dentatee,  dentibas  net;^^^ 
3,^*  1*  Palpi  maxillares  in  nostris  speciminibus  d^sanL 
Labium  infra  apicem  et  apud  basin  constrictum  nnde  main 
urceojatum,  apice  emarginatum.  Palpi  labiaht.  triaiticttnlti : 
articulo  prima  minutissimo,  intermedio  subarcuato  crassiori ; 
extimo  ovate  acuto.  Mentum  subqiiadratum.  Antenna  'i\Kif^ 
vem-articulatsB :  articulo  primo  magno  apice  incrassato,  qiiaA 
dolabrifprmi ;  secundo  brevi  subturbinato ;  proXimis  tribixs' stlb- 
cylindricis ;  sexto  brevissimo  fere  paterseformi ;  tribus  ultiik^M 
eloagatis  pilosis,  clavam  elongatam  unearilanceolatam  forinanti^ 
bus.  Oculi  subbemisphserici  promiuuli.  Septum  irregnlare' a. 
naso  per  teitiam  fere  partem  oculi  transcurrit.  ^asus  s.  chfpeus 
transversusy  distinctus,  antice  rotundatus,  marginatas  :  nuS^tne 
reflexo.     Jthinarium  verticale,  brevissimum.* 

Truncus.  Thoiax  transversus  s.  longitudine  latior,  tenuissim^ 
■'       "'        '  .  '  .  '...•' 

*  I  caB  i!ie  ptirt  often  oonspicuoas  in  this  liibe,  interveniDg  behrceo  the  tuBtia  «ad 
the  labium^  Rhinarium^ 
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mftrginatuSi  antice  angustior;  simi  magno  adtedpiendamxaput 
excisa,  postice  obsolete  trilobus:  lobo  intermedio  rotundato, 
supra  ad  latera  puncto  ordinario  impressus.  Prostemum  inter 
pedes  anticos  elevatum,  compressum^  aptce  dilatatum^  oblique 
truneatum,  Mesosternum  lineare^  inter  pedes  intermedios  lati- 
tans.  Metastemum  basi  et  a^ice  mucronatum  :  mucrone  postico 
bitido.  Scutellum  triangulare.  Coleoptra  oblonga, .  striata : 
striis  duplicatis,  podicem^  excepto  summo  vertice,  obCegentia. 
Pedes  robusti:  femoribus  posticis  iucrassatis;  tibiis  anti^is 
apice  bidentatis:  dente  exteriori  longiori  obtuso  ;  interiori  brevi 
aciito;  calcaribas  1.  2.  2.  posticis  obtusis;  tarsorum  unguiculis 
simplicibus  inflexis. 

Abdomen  convexum  :  segmentis  ventralibus  sex ;  primo  bre- 
vissimo ;  ultimo  depresso  obtuso. 

The  insect  from  which  I  have  taken  the  characters  of  this 
genus  I  originally  met  with  at  a  dealer's;  and  though  it  was 
transfixed  with  a  needle^  which  seemed  to  indicate  that  it  was 
from  China ;  yet  as  his  insects  were  almost  all  of  them  Brazi- 
lian^  and  its  general  habit  and  aspect  were  that  of  a  tropical^ 
American  type,  I  concluded  that  it  came  from  that  country,  and 
placed  it  in  my  cabinet  along  with  my  species  of  Areoda  of 
Macleay.  Afterwards,  being  fi>hown  by  a  young  lady  a  collec- 
tion of  undoubted  Chinese  insects,  I  found  amongst  them 
several  specimens  of  Mimela,  one  of  which  she  kindly  gave  me. 
Upon  receiving  this,  on  my  return  to  Barham  I  set  about  a 
closer  examination  ;  and  upon  dissection  I  found,  though  many 
of  its  external  characters  seemed  borrowed  from  South  American 
types,  yet  that  in  those  which  were  most  essential,  it  came 
liearest  to  an  Asiatic  one,  a  well  known  species  of  which  was 
abundant  in  China ;  and  others  have  since  been  discovered  in 
Java,  and  perhaps  in  Ceylon.  I  allude  to  Mr.  W.  S.  Macleay's 
.  genus  Eucniora. 

The  Brazil  genus,  of  which  Mimela  assumes  the  external 
appearance,  is  Areoda  of  the  same  learned  author,  who  has 
ODserved  with  regard  to  Euchlora^  "  En  genus  Asiaticum 
Areoda  proximum!"*  But  that  which  I  am  describing  still 
more  nearly  resembles  it,  wearing,  as  it  were,  its  very  habit ;  so 
much  so,  that  at  first  sight  it  might  almost  be  mistaken  for  a 
small  specimen  oi*  Areoda  Leachii.  The  general  colour  of  the 
animal ;  the  sculpture  of  the  head,  thorax  and  elytra ;  its  distinct 
nasus  or  clypeus ;  its  labium,  labrum,  maxillae  and  legs,  are  all 
.very  similar.  But  in  Mimelay  as  in  Eucfilora,  the  mandibulse are 
concealed  under  the  nasus ;  whereas  in  Areoda  they  are  very 
visible,  nor  have  they  the  dorsal  process  or  tooth  observable  in 
the  Rutelida.  In  the  two  former,  the  antennsB  consist  of  nine 
joints.  In  the  latter  of  ten.  In  them  the  posterior  lobe  of  the 
thorax  is  more  obsolete  than  in  this.    In  Areoda  the  last  dorsal 

*  Bore  Bmcmolog.  148. 
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segment  of  the  abdonien  is  not  eovered  by  the  elytra }  bat  in 
JHEmela  (a  circumstance  in  which  it  agrees  with  PelidnoUi  Mao- 
leay,  another  South  American  type),  only  the  tip  is  uaco? ered. 
The  latter,  Mimela,  has  an  elevated  prosternum,  and  a  meta- 
sternum  with  a  very  short  anterior  mucro,  so  as  to  leave  the 
mesostemum  visible ;  whereas  in  the  former,  Areodaj  the  proster- 
num  is  not  visible  without  dissection,  and  the  anterior  macro  of 
the  metasternum  is  elongated  so  as  entirely  to  cover  and  conceal 
the  mesostemum.  The  abdomen  also  in  Areoda  is  covered 
underneath  with  an  infinity  of  very  minute  punctula,  which  give 
it  a  silky  appearance ;  whereas  in  Mimela,  and  likewise  Petid" 
nota,  it  is  laevigated. 

Though  Mimela  agrees  in  most  of  its.essential  characters  with 
Euchhra,  it  differs  sufficiently  to  form  at  least  a  subgenus  in  a 
modem  system*  In  the  former  the  mandibules  have  only  two 
teeth  at  tneir  apex ;  in  the  latter  they  have  three.  In  tins  also 
the  body  is  covered  with  innumerable  impressed  puncta  of  the 
same  size ;  whereas  in  that  the  puncta  are  of  two  sizes,  the  larger 
scattered,  the  smaller  almost  invisible  and  quite  covering  the 
surface.  In  Euchlara  the  last  dorsal  segment  of  the  abdomen 
and  part  of  the  last  but  one  are  uncovered,  the  very  reverse  qf 
whicn,  as  we  have  seen,  takes  place  in  Mimela.  Whether  the 
inner  claw  of  the  four  anterior  legs  is  bifid  at  the  apex  in  the 
latter  as  it  is  in  the  former  I  cannot  say,  these  tarsi  being  muti- 
lated in  my  specimens. 

I  shall  here  mention  one  very  remarkable  circumstance,  no- 
ticed by  no  writer  that  I  have  met  with,  which  distinguishes  the 
mandibular  of  the  tribes  of  Melohntha  F.,  though  less  conspica- 
ous  in  Melolontha  itself  than  in  the  Euclora,  Rutelidit,  Anoplog- 
^naihid^y  Chakpus,  &c.  The  molary  part,  or  that  which  appeals 
destined  to  oomminute  the  food,  is  an  orbicular  or  subquadrate 
flat  plate  at  the  inner  base  of  the  mandibles^  scored  out  into 
numerous  alternate  transverse  ridges  and  furrows.  When  the 
mandibles  are  open,  the  food,  after  it  has  been  divided  by  their 
apex,  must  pass  between  these  plates,  which,  supposing  that  the 
nd^es  of  one  mandible  are  received  by  the  furrows  of  Uie  othor, 
as  IS  most  probably  the  case,  must  have  vast  force  in  comminot* 
ing  the  food,  not  so  much  by  the  friction  of  the  plates,  since 
that  could  scarcely  take  place  in  conseqnence  of  the  above 
structure,  but  from  their  pressure  and  the  action  of  the  sharp 
ridges.  The  mandibula  mdeed  is  particularly  fitted  for  this 
double  office,  the  upper  part  being  thin  and  adapted  to  cutting, 
and  the  base  vastly  thick  and  strong,  as  if  its  office  was  great 
pressure.  At  tlie  base  of  the  mandible  in  the  genus  before  as, 
but  not  in  all,  there  are  other  short  furrows  forming  an  acute 
angle  with  the  transverse  ones,  and  opening  into  the  gullet,  lu 
the  Dgmtstidm  Macleay,  the  molarr  space  is  visible,  hut  is 
smaller,  and  has  fewer  nurrows.  In  liynastes  Enema  it  has  only 
two  obtuse  ridgesj  and  as  many  furrows,  and  appears  evidently 
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atloiilftttd  to  tBMltoaie^  but  more  gi^&stwy  a  hmAsi  futteUuice 
than  what  is  ftabmitted  to  tbo  action  of  tho  samdifaioaof  Jlfifo- 
iBHthA  F.  In  a  speoimen  of  Arkodm  1  fotmd  adhering'  to-thk 
molary  plate,  a  sid>8tance  resembling  the  pollen  of  A^f^em, 
whiok  laay  hence  be  eonjectured  to  be  the  ibod  of  that  geams.* 

From  this  account  tt  seems  I  think  evident,  that  a  modificii. 
tion  of  the  three  kinds  of  teetii  of  vertebrate  animals  is  to^  te 
found  in  these- tribes  as  well  as  the  Orthopiera,  in  which  Ma^- 
celle  de  Seires  detected  them ;  for  we  find  the  incigores  at  die 
apex  of  the  mandible,  the  molares  at  its  baae^  and  die  laniamM 
the  apex  of  the  maxill®;  tiiiough  with  respect  to  4Jies^  bitty  i 
believe  tlieir  primary  use  in  very  many  insects  is  to  hold  the  food 
for  the  action  of  the  mandibulas. 

MiMELA  ChINENSIS. 

Long,  corp*  lin.  9^  Haintat  in  China.  £x  Mas.  D"* 
Crane. 

Cwrpia  glabenimam,  Inteo-virens,  colore  sub  biee  Inutabili, 
snbttts  cupreo  tinctum.  CapiU  supra  antice  pupctis  confliienti- 
bus  rugulosum,  postice  punctis  sparsis  conspersum,  interque 
puncta  creberrima  minutissima,  vix  sine  lente  forti  conspicua, 
aabtus  fulvum.  Anienme  fulvn.  Thorax  punctis  sparsis  pUnc- 
tulis  minutissimis  interjacentibus  ut  in  capite.  Euftra  sehnih 
gosH,  puncto-^triata:  striis  intermediis  perpariaordinatis,  inter* 
stitiis  ponctatis  et  punctulatissimis  ut  in  thoface,  Sec*  apioe 
gibba. 

The  insect  I  shall  now  describe  is  of  a  different  order ;  and 
though  it  does  not  so  strikingly  assume  the  characteia  of  another 
tribe  or  genus;  yet,  as  it  appears  to  partake  of  those  of  faodi 
Agriam  and  LesieSj  exhibiting  the  generai  appearance  and  wings 
oi  the  former,  with  some  diagnostics  of  the  latter,  it  seems  imt 
improperiy  introduced. 

Agrion  Brightwelu.  .    . 

.  Nigrum :  alis  basi,  in  altero  sexu  apice  macula^  sansinaeia. 
iiOng.  corp.  unc.  2^.  Expans.  alar.  unc.  2|-.  HaZitai  in 
Brasilia.    Ex.  Mus.  D.  BrightweU. 

'  Corpus  nigrum,  sub  sole  splendore  obscure  metallico  sufaoiteni. 
Caput  subpilosum.  Tnmetis  brunneo^niger,  supra  Uneis  tribui 
longitudinalibus,  intermedio  elevato,  nigris,  sub  alis  primoribas 
strips  tribtts  obliqyis,  superiori  obsoletiori,  pallidia.  Ala  sufa^ 
hjalinee,  basi  leete  sanguine®,  posticis  apice  macula  sybrotunda 
c^dem  coloris.  Stigma  nigrum  oblongo^quadratum.  Abdomen 
elongatum,  tenue,  trans versim  ru|ulo8um,  basi  et  apice  subiup 
crassatum.    Forcepa  analia  rectus?  infmorisubincurvo^ 

*  Sinee  this  paper  waa  written)  I  met  accidentally  with  a  paaaage  ia  C!aVier*8  Jf«f- 
t&mie  Ctnnpnrte  (ui.  391  — .),  by  which  it  appears  that  he  had  ohsenred  in  the  man^- 
bles  of  the  larvieof  the  Lu&dnt  ^*  ten  Uur  boie,  Uiu  surf  dee  motaire  ptake  et  attiie  \** 
tui  he  does  not  •ppew  to  h>Te  ntftked  thhl  «ructtaf»  is  asy  periiwt  kmict. 
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N.  B.  In  ^uibusdam  speciminibus  macula  rotunda  sangofadDcb 
alas  primores  item  apice  omat.    An  sexfis  variet^s  ? 

Nomen  dedi  in  honorem  D.  Brightwell  Norvicensis,  tJiseetofTm 
fiollectorii  indefes$i,felicis:  indagatoris  amti,  docti. 

The  upper  anal  forceps  in  the  specimens  of  this  (insect  that  I 
hare  had  an  opportunity  of  examming  were  mutilated ;  I  cannot 
therefore  be  positive  that  it  does  not  approach  nearer  to  Lestes 
of  Dr.  Leach;  the  stigma  of  which  its  wings  exhibit,  than  to 
Agrioni  but  as  these  last  are  not  suddenly  narrower  at  th^r 
base,  as  in  the  former  genus^  I  have  considered  it  as  belonging 
to  the  latter. 


Article  VI. 

,Si)me  Account  of  Mater's  Sumbola  Aurea  Menste  Duodecim 
Nationum.    By  the  Rev.  J.  J.  Conybeare,  MGS. 

{Concluded  frotn  p.  S47.) 

Book  V,    Arabian  School,  led  by  Avicenna. — Maier   here 
arrives  at  a  period  when  the  alchemical  art  did  really  flourish. 
Many  of  the  writers  whom  he  quotes  were  addicted  to  its  study, 
and,  in  all  probability,  composed  the  works  which  pass  nnder 
their  names.    One  may  fairly,  however,  except  the  first  hero  of 
this  section,  Mahomet,  whom,  after  some  questioning,  he  deter- 
mines to  have  been  a  phiiosophus  per  ignem,  upon  his  favourite 
grounds,  that  the  possession    of  those    extensive   pecuniary 
resources  always  necessary  for  leaders  or  monarchs,  is  best 
accounted  for  bv  the  supposition  that  they  had  the  secret.    It 
had  been  well  for  mankind  if  Mahomet,  and  some  other  of 
Maier's  alchemical  warriors,  had  possessed  no  better  means  than 
the  Hermetic  Gold  of  attaining  to  that  bad  eminence  for  which  we 
•usually  suspect  them  to  have  been  indebted  rather  to  the  Martial 
Steel.    Of  Avicenna  nothing  very  remarkable  is  stated.    He  is 
followed  by  Geber,  the  obscurity  of  whose  writings  is  acknow- 
ledged and  defended  at  large,  chiefly  on  the  score  of  the  enor- 
mities which  would  follow  if  the  chrysopoetic  art  were  plainly 
taught,   and  generally  practised,      it  never  seems    to  have 
occurred  to  Maier  that  if  ffold  were  thus  multiplied  it  would 
become  comparatively  valueless.    Artephius,  the  next  associate 
of  Avicenna,  appears  to  have  written  on  metaphysics  and  necro- 
mancy.   Maier,  however,  contends,  that  it  had  all  an  alchemical 
meaning.    Next  follows  Rhazes,  from  one   of  whose  dicta  it 
should  appear,  that  the  alchemist's  secret  lay  not  so  much  in  the 
materials  with  which  he  operated,  as  in  their  respective  quanti- 
ties.   "  Quicunque  ignotat  pondera,  non  laboret  in  nostrislibris  ; 
nam  philosophi  nihil  suarum  rerum  posuerunt,  nee  aliud  occulta* 
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vpmMyjdH  poM^aJ'  A  ^eat  nuoiher  of  Arabian  philottopliiera 
aite-  fOMD^ipmif  and  a  stoejr  quoted  from  the  ^'  Aurwra  BLeaurgmi* 
of!  a  <7lirt8tia)ii  captpe  reeeiymg  from  his  Saracen  maater  hk 
fis^doo^  and  a  portion  of  the  atone.  This  ?nras  capable  not  only 
of  transmuting  metak^  but  of  healing*  ^'  Give  the  powder  (says 
the  adept)  to  a  leper ;  let  him  go  to  bed^  and  cover  himself  with 
a  counterpane,  or  sudary  (sudario),  and  he  shall  be  cured/'  It 
seems  not  improbable  th^-t  some  powerful  mercurial,  or  rather 
antimonial  remedy,  was  occasionally  administered  mider  this 
mysterious  Veil.  Maier  allows  throughout  this  chapter  that 
many  ^(n^dhant  speculators  in  the  art  were  no  better  than 
imposters.  He  professes  to  give'  some  account  of  the  points 
**  in  quibus  omnes  chemid  conveniunt.'*  All  metals  they  univer- 
sally believe  to  be  generated  beneath  the  earth  from  fumes 
(wluch  are  hot  and  dry)>  and  vapours  which  are  cold  andltnoist. 
The  i^st  of  his  argument  seems  to  amount  to  this,  that  these  four 
elements  uniting  in  different  proportions  to  form  every  known 
ik^etalUc  substance,  it  is  possible  for  art  so  to  readjust  those 
prpportions  as  to  convert  the  baser  metals  into  the  more  perfect. 
*^  Ask  (he  continues)  whether  iron  be  not  converted  into  copper 
Qt  Goslar  and  elsewhere,"*  iron  into  steel,  and  lead  into  mercury  J* 
./Book  VL  The  German  School,  led  by  Albertus  Magnus,  the 
account  of  whose  life  contains  but  little  interesting.  Maier 
l^^jects  the  traditionary  tales  of  gold  found  in  a  human  scull,  and 
tn^  vine  with  golden  tendrils,  and  the  golden-toothed  Silesian 
boy.  It  is  singular  that  he  does  not  contrive  to  find  allegories  in 
them<^  Albert  is  followed  by  Bernhard,  of  Treves,  whose  herme- 
iic  philosophy  h  *' in  mambus  omnium  et  admiratione"  and 
^.a^  Valentine,  whose  works  ^'  doctorum  indoctorumquemanibus 
cmotidie  Urantur,'^  The  fame  of  the  latter  has  survived  that 
pTthe  former.f 

.Valentine  is  followed  by  Alanus.de  Insulis,  better  known  to 
l^nglish  anti<]^uaries  as  the  Expositor  of  the  Prophecies  attri- 
b]Lite(d  to  Merlin.  A  "  liber  Chemi«  "  is  quoted  as  his  prodlic- 
tv^p^s  and  great^  merit  is  ascribed  to  him  for  applying  to  the  pur- 
bpse^  of  chemical  digestion  and  evaporation  the  heat  of  a  dung- 
p^h  It  .seems  to  have  been  an  object  with  the  artists  to  obtain 
j^.Qontinued  and  equable  heat,  lower  tlian  that  of  the  furnace, 
jgtnd  ;%ot  supported  by  any  visible  fire.  R.  Lullius  for  this  pur- 
pose u^ed.  a  laixture  of  horse-dung  and  quicklime.  Maier  is 
loud  iuthe  praise  of  this  philosophical  bath,  and  even  minute  in 
l\ia  directions  for  the  cnoice  of  its  principal  ingredient.  He 
shortly  after  dwells  much  on  the  igms  philosophicus,  which  is 

t    *  Tbu  tranimutatimi,  o)i)tained  belief  so  late  as  a  century  after  om  autliOT*8  day,  even 
Irom  the  elder  CFeoffroy. — (See  Le  Pluche^s  Ilistory  of  the  flmvens,  vol.  ii.  p.  tO.>    . 

-f*  See  the  article  Antimony  in  most  of  the  larger  Chemical  83r8temB.  His  ^'  Carrus 
"ITfimna^^ip  A&timonii^"  and. «'  Last  WHI  and  Testament,*'  were  tnmdated  into  £n- 
glidi  towards  the  end  of  the  17th  century. 


moftAm  AAtB  wfli  commcni  fire.  It  burni  wtdioiit  ifltti^^wid 
**  m  iwmm$  nMaHhus  dektescam  rum  mxAtfuihtrJ'  BtanrlMifii 
he  8tet«s»  thai  tlife  phHosophioal  gcU,  iika  th0  >  pbifo^IiK 
oal  £«ev  ia  qoI  the  seme  with  ndf^  gold ;  the  truest  postttenf,  i 
apprehend^  m  the  wholfe  couree  df  bis  work;  The  two  iiellMdij 
J.  jPcmtanuB/and  otiierft,  sttooeed^  the  merits  of  eaeh  hem  being 
illustrated)  aa  asaal^  by  some  referiei^e  to  a  qnetation  from  tJiew 

Encipal  woiks.  Ia  two  secreta  ascribed  to  Qrererna^  he  pro» 
sea  to  find  the  atone  Paataura,  and  the  water  of  gold  of  Phil^ 
alEatoa«  The  former  he  states  to  be  capaUe  of  drawing  other 
l^booes  toicselfy  and  to  be  ^<  re  aut  certe  effeetu"  the  same 'wHh 
Ike  ea^e  stone.*  Of  the  latter,  he  affirms  iinJt  it  caii  be  held 
bj  a  metallic  vessel  only,  and  that  the  more  oompaet  metds  ai^ 
the  fittest  for  the  purpose.  Maier  gives  a  long  but  lame  defence 
of  that  singular  quack  Paracelsus,  and  a  somewhat  more  enter^ 
taitiing  dtcouht  of  the  RosicruciaiiB,  who  are  formally  invited  to 
join  the  hermetic  circle.  Our  author  writes  with  the  air  af  one 
eBfcremely^  aoaioos  to  believe  all  that  was  reported  'of  this  my^M;e* 
rioiia  fraternity  and,  perhaps,  to  earn  by  his  obsetqnionsMM 
(hke  the  Jkw  in  KenUworth)  the  honour  of  partidpatingio  thei^ 
secrets.  He*  addresses,  to  them  sundry  very  ind^rent  tpeoi* 
mens  of  Latin  verse.  Amid  the  intentional  obscurity  and  ttieta^ 
physical  tnfliug  of  this  chapter,  it  is  diffioult  to  find  any  thing 
practicfd^  or  even  iiitelligiUe.  He  mentions  the  increase  csf 
we^t  which  some  metals  gain  in  the  fire,  as  a  matter  altogether 
unaccountable  '^  aliquid  miraculi  contit^it" 

Book  VIL  The  French  School  is  led  hf  AtiK)ld  de  Villenettve, 
of  whose  dlinnuster  our  author  enters  into  a  long  defence,  rather 
decktSMttory'thaa  i^gum^itative.  The  reproaches  of  hisenemiea; 
however^  seem  (as  they  are  here  represented)  to  have  had^ile 
better  foundation ;  they  turn  chiefly  on  his  having  attacked  tie 
authority  of  the  Papal  See,  His  claims  to  ramc  high  as  9n 
alchymist  must  be  conceded,  for  his  contemporaries  esteemed 
him  a  conjurer.  So  far  Maier.  Arnold  Was,  however,  in  truth, 
IbrhiBL  age,  po  common  man;  and  chemistry,  as  well  as  religion, 
was  indeed  to  his  researches.  He  is  said  to  have  discoverer 
the  spirits  of  wine,  and  of  turpentine.f  Amdld  is  followed  b;^ 
Vincent  of  Beaavais,  certainly  one  of  the  most  laborious  dnd 
generally  informed  writers  of  the  Middle  Ages.  His  BpeCuteni 
Saturale  (from  which  Maier  quotes  one  short  s^nten^e  appa-^ 
stntly  in  favour  of  alchemy)  ts  the  largest  and  most  inlere^rlg 


.  *^Tbt  vell.lcBOiin^  geode  containiog  in  its  hoUow  a  moTcable  o^diUe*  II  tbift  .^.^li^ 
the  rahtaura,  it  might  be  among  the  symbols  of  the  cosmological  sdioob,  from  irhich  w^ 
have  seen  that  the  alchemists  so  largely  borrowed.  '<  The  genuine  IPantaura  is^isays 
Mako  Tery  iottttt;  bat  whaty  jln  loU  ask^  hae  it  to'  d»  with  tk^  wo^k  $  Ifl  h«t!  gblA,  I 
answer,  generated  m  the  haivlest  stoneB,  as  in  priites,  cadmva^  ganiet,  and  lapis  lafiiH  ?  ^ 
t  See  AmaiMl  de  VUleDeuTe  in  ^e  Dictmuiaire  Hisbriqne  of  JU'Adfocaty-  te. ; 
Ho«Sieim  £cd.  H.  vol.  iii.  p.  36,  and  ilacii  Testes  Veritatis  Cwib  attniiie).  BBrgoun 
.mentions  him  m  one  of  the  earliest  writets  who  notion  diatiUed  vinous  spuito* 


Uistory  of  that  period.  It  i»e#m8  to  Hve  b^eij  Inifl  'una$r  ipp^tyi-* 
hi^Wjijcetty  tergely,r  if  »ot  altogether,  copi^if,  i^  ^  w(^tk  k^Ukt 
kaowa  to  pur  osjrn  black  letter  studjents,  f  ^  Bartholim^uf  de  pro^ 
f^j^t^tiby^t  rery.m/'  X  baye  oow  t^efQre  i;u^  ml^at  ^  pibliognii^er 
.^puJ4  ftefi^ji  a  v^^raljle  a»d  perfeet  copy  pjT  Vincj^t'^  S;  N» 
(Co^pgja^,  1494.)  The  sixth  apd  8?vei>th  bpoks  conts^in.  ipud 
f^ch^icfd o^tter,  chiefly  e^t^raq^ed  from  Ayiaeonai^^nd  «..^q4 
^(^ri^ed  Aipl^emiste.  From  this  l^tt^r,  the  passage  quol^d.J^y 
^ai/^r  a9  Vincej^t's  owa  is  taken^  and  i^  occurs  in  ^e  .3Ut  oh^ 
ter  of  the  6th  book.*  [  /. , 

Vocatur  (says  the  alchemist  of  the  great  secret)  EU^if,  H 
dicitiir  Lapis,  non  Lapis.  Lapis  quia  teritur :  Non  Lapis  quic^ 
fuoditur  et  currit  in  igpe  absque  evaporationesieut  aurum*  -.  ^i^ 
est  alia  rescui  proprietas  ilia  conveniat.  Can  be  mean  that  tboro 
is  bqt  one  substance  which  fulfils  th^se  two  conditions  of  being 
levigabkf  and  fusible  without  evaporation  ?  Vincent  himself  i^ 
not,  however^  apswerable  for  this  bold  aiisertion.  Ha  feems  to 
have  been  here,  as  else  where,  merely  a  transcriber  i|nd  co^pifef 
of  others.  'Nicolas  Flamel,  well  known  6>t  his  cheniical  hi^ro*' 
gjyphics^  follows ;  and  the  <}atalog«ifi  is  terminatied  by  (henoti<^e 
of  some  anthors  hying  in  Maier's  own  day.  One  of  th^sff  jpiot 
nysius  Zacharius,  is  yeh^mently  defended  agsinst  some  liamelesjl 
yfriter  who  bad  atjtacked  him  and  his  Alchemy.  The  clefenbf  |a 
apcqmpanied  by  a  singular  concession^  '^  that  the  akhemiisii  Sid 
fiot.mcc^ed  otiqe  in  a  thousand  times; ''  and  that  there  waS|  tJiieiji^* 
fpre,  but  top  much  ground  for  the  arguments  by  ^hich  the 
vns^iiful  endeavoured  to  deter  their  friends  from  the  pursuit  if 
tl^e  art,  jind  to  depreciate  its  professors.  - 

'  The  next  character  mentioned  as  an  alchemist  affords  A  sin- 
gula^: iostanpe  of  Meier's  blindness  or  deception.  FeraeHus, 
the  physician,  does  not  appear  to  have  meddled  with  alcbeik)^; 
but  m  ^  treptttise  /^.  Je  abditis  rerum  causiSf'^  he  states  th^t 
haying  read  in  Hippocrates  "  esse  aliquid  dinini  (roJfwv)  iif  ,/war- 
6iV)/'  he. bad  applied  himself  to  its  discovery,  Maier  decides 
P^F^mptorilyx  that  the  "  diviui  aliquid'^  must  be,  the  philb^o^ 
piker's  stone,  and  the  disea^s  those  otmetats  (as  he>fterwar4s 
terms  kad  aurum  lepivsum)-  He  abuses  accordingly  those  who 
,epuld  not  penetrate,  or  who  blamed,  the  obscurity  of  Femel*s 
work.  ,  He  now  proceed^  to  give  a  short  statistical  account  pf 
,  France  (apparently  from  B.  dela  Vigenere),  enlarging  partictt- 
Urly  on  the  revenues  of  the  GalUcan  church  as  a  proof  of  the 
riches  and  piety  of  their  early  kings.  The  book  ends,  as  osud, 
with  a  syllogistic  contest. 

Book  V|IL  Contains  tbe  Italian.School,  heade/i  by  the  cfer- 
tajnly  better  known  to  the  learned  world  as  a  theologian  than  lui 


**  Ztfaier  jcefers  fot  U.to  t|i«  lit  book,  i?here  I  ciumot  at  the  momcpt  find  jt. 
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aldmnii^  Thoma»  Anoints*  Maier,  howerer^  defends  his  tJMite 
to  this  tifle  on  the  credit  of  some  works  circulated  under  his 
nsme.  They  we  probably  for^riesy  but  a  quotation  from  one 
of  them  may  sierve  to  show  how  curiously  the  loTers  of  the 
sciiolastic  philosophy  were  misled  by  reasoning  on  the  Aristotefib 
oaaHties  of  the  supposed  elements.  <^  Inveni  (says  the  wnt^i* 
aescribing  the  result  of  his  (^rations)  quendam  lapidem  rubetim 
darastnuim^  diaphanum  et  lucidum^  et  in  eo  conspexi  omnes 
fovmas  elementorum,  et  etiam  eorum  contrarietates  in  ilia  mdtteria^ 
lapidts.!  Ex  mbedine  enim  respexi  formam  ignis^  ex  diapha-' 
nitate  formam  aeris  et  ex  luciditate  formam  aquae/'  Maier, 
under  this  head,  speaks  more  openly  than  usual  of  antimony 
(tecrttm  ntgram  oculosam,  Antim.  Hispanicumy  Sdmmi  Itah* 
cum)  as  me  chief  ingredient  prescribed  by  T.  Aquinas  and 
others  for  die  production  of  the  wonderful  stone.  From  anti- 
mony one  phiioso|^r|  he  tells  us,  had  produced  mercury ,  lead, 
copper yirouy  siher,  gotd,  and  /ieparJ^  Others  (who  seem  to  have 
been  tj^me what  more  honest  in  their  professions),  Regulm,  white, 
yMow  And  red  Jtower$y  oil,  glass,  and  salt.  It  is  needless  to* 
point  out  to  your  chemical  readers  the  probability  of  the  tatted 
assertion,  or  the  modern  synonymes  of  the  substances  thus 
obtained.  He  proceeds  to  enumerate  the  various  places  where 
antimony  has  been  found ;  but  lest  he  should  make  his  trea* 
siii^  too  common,  quickly  relapses  into  the  alchemist;  ''  Which, 
yM  will  ask,  rf these  antimonies  are  we  to  choose?  I  answer,  the 
philosophical.  All  varieties  are  not  equally  good  for  the  work  ; 
and  if  any  one  fail,  it  is  because  he  has  chosen  a  wrong  one,  or  , 
having  (as  Aquinas  rightly  advises)  worked  with  the  Spanish, 
has  not  understood  its  preparation  (''  e  vulgari  nempe faciendum 
est  physicam.)" 

Among  the  followers  of  Aquinas,  are  enumerated  the  poets, 
J.  A.  Augurellus  and  M.  Palingenius.  Their  alchemical  strains/  , 
if  We  may  judge  from  the  specimens  adduced  by  Maiier,  are  cer* 
tainly  fiat  more  clas»ical  and  attractive  than  those  of  our  own 
ancestors,  for  the  preservation  of  which  we  are  indebted  to  the 
ill-placed  2eal  ana  industry  of  Ashmole.  Maier  states  that 
Augurellus  gives  wise  and  cautious  directions  for  the  behaviour 
anKrcarria^e  which  the  adept  should  observe  "  in  order  to  avoid 
the  suspicion  of  being  an  alchemist,  a  suspicion  which  might 
involve  him  in  many  difficulties  with  the  malevolent  and 
unworthy/* 

Some  statistical  information  is  added ;   and  the  arguments 
which  follow  descend  more  to  particulars  than  is  usual  with  our 

*  It  is  not  impoMible  that  •  pnctbed  ehemist  eren  of  those  eaily  days  maj,  in  ope- 
fttiiig  on  large  quantities  nf  an  impure  grey  antimonial  ore,  have  found  traces  at  le«t 
of  laid,  copper,  iron,  silver,  and  the  sulphur  at  least  of  his  faepar.  The  metallic  anti- 
mony (fusible  at  a  very  low  heat)  might  itself  be  one  variety  of  the  phUosophical 


a^j^^  He  infeis  tbe  possilnli^  of  fixing' meremf^  Udan^gdi 
frpip  the  certainty  of  its  being  fixabte,  '^  famo  sulbhitriB  exi 
plumbo/'  or  ''fumo  plumbi  crucU/'  (does  lie  mean'or^*aIeBft?> 
au4.!agstia  from  the  Jcw^wnfact^  that  gol4  by  the  action' df  a-. 
cei^lain  water  may  be  resolved  into  a  r^  iinatiife>  ot  ^oolcmrini^ 
mp,tt^r  and  mercury,  ^e  evidently  lays  madi  stress  on  the- 
e^itn^action  of  this  colouring  principle.  t 

B<)Qk  IX.  which  is  meagre,  and  of  little  interest,  professes  tb*' 
giv/s  an  account  of  the  Spanish  SchooL    This  is  led  by  Hbty^i 
mnnd  LuIIy,  concerning  wbom  our  author  appears  €rmly  tor; 
belie  v^  that  he  coined  Rose  nobles  of  alchenucal  j^oldfbr  our; 
Edward  III.  and  prolonged  his  own  Ufetby  the  mexir.tiQ^tlief- 
age  .  of  140  years.    He  relates  also  the  tale  of  Lully's  makiag" 
seven  statues  of  the  philosophical  gold  and  silver  for  the  churcb' 
of  Catalonia,  which  he  who  prefers  fiction  clothed  in  mette  may^' 
8^e  in  Norton's  Ordinall.*  LuUy  was  doubtless  a  man  of  Tarioii» 
information  for  his  day,  and  a  mosit  vpluminous  writer.    He« 
stood  high  in  the  estimation  of  our  English  alchemists.    Sir  'E.v 
K^)ly^  who  dei\ounces  most  of  his  brother  adepts  in  a  lone  of  ^ 
tru^  magisteryj-f  says  of  himself, 


''  though  I  write  nothalf  so  Bwete  as  Tully, 


Yetfhall  jou  find  1  traee  the  stepi^ of  Lulty. 

No  other  Spanish  philosopher  is  mentioned  at  any  leng^«  Xhe. 
chapter  is  eked  out  with  some  instances  of  Spanish  cruelty,  .oi|^  ,< 
resembling  tlie  story  commonly  told  of  Kirk.    The  argUDGti^ntor,<^r 
tions  which  as  usual  close  the  book  are  even  duller  than  ^s^^^ '. 
J  liadten,  therefore,  to  ^  ''• 

Book  ^.  which  treats  of  the  JEnglish  School^  ana  ,mi^  be  of  ; 
some  interest  to  antiquarian,  if  not  to  chemical  inquirei:^.  .tloge^; . 
Bacon,  as  ought  be  expected,  is  their  leader.    Maier  ,is  chx^y 
engaged  in  proving  him  to  have  been  np  conjurer,  and  to/hajre  i 
had  no  connexion  with  Friar  Bungay  and  the  brazen .^ea^. 
''  Hsec  .(say^  he)  fabulosa  et  fictitia  sunt,  quamvis  in  publicist.  • 
comeediis  populo  ibi  (in  ilng/Za)  proponantur. '  The  seven  years^, 
labour  feigned  to  have  been  spent  on  this  head  mu^t  Aav^  .l^ert  , 
given  to  the  search  of  the  stone,  which  i^  further  proved  by  thie^. 
existence  of  some  alchemical  tracts  and  letters  passing  under 
Baton's  name,  one  of  which  contains  a  valuable  chemical  ^ion^.  ^ 
applicable,  according  to  Maier,  to  many  other  works  besides 

*  AshmoIe^sTheatramChymicum,  p.  21. 
•;*>.'■ 

f  All  you  that  ffdne  philoscmhers  would  be,  .!   .    .. 

And  night  kad  day  in  Geber*t  kitchen  broyle, 
Wasting  £e  dupps  of  ancient  HermeM*  tree. 
Weening  to  turne  them  to  a  pretious  oyl^  ; 
The  more  you  worker  the  movfi  you  late  avitpoUe^ 

To  you  I  say  how  learnM  so  e*er  you  he»       ' 
Goe  bume  your  hooka,  and  come  ind  kame  of  me. 

(Aahmole,  T.  C»  B.  p.  dS4.> 


Bwocn%  ^*'Cum  ^co  ventatem,  mimdacium  putat^  cum  n 
cium,  veritatem/*  To  Baeoti  micci^ed  Garlandut  (1(6 
firom  the  UUq  of  bis  work),  who  flourished  about  the^  end  ol 
11^  centuryy  ptpd  made  his  countrymen  acauainted  withmv 
oi  Arabia  «pi^ncei  which  he  had  learned  during  his  tesiaeA< 
iu  Spain,  pim^in/^  Ricardns  Anglus  (quaere  if  tne  same  wil 
the  Kichard  Carpenter  of  Ashmole),  from  whom  several  extrfic|^ 
are  givan  chiefly  to  show  that  the  sulphur  philosophorum  is ^ act 
common  ItHrimstone.  2{tjp/ey,t  ^f  whose  knowledge  he  speaks 
highly ;  the  extracts  given  relate  chiefly  to  the  variety  of  mea- 
strua  requisite  for  the  adept ;  btit  even  nere  there  is  ambiguity ; 
for  Lutly,  he  tells  us^  held  that  there  were  two  only  **  ununi 
pesolv€n$f  altemm  resohendum ;  *'  while*  others  held  three.  One 
qf  Ripley's  axioms  (if  I  do  not  misunderstand  it)  bespeaks  cpnr 
siderable  practical  knowledge  of  chemical  compounds.  *^  Omniiii 
i^piritus  iigitur  cum  calcibus  sui  generis ;''  or^  as  it  would  be 
expressed  in  -  the  language  of  the  present  day^  '*  Every  acid 
forms  permanent  compounds  with  certain  bases  for  whicn  it  has 
a  strong  affinity."  Ripley  is  followed  by  Norton,  whose  Ordinall^ 
Maier  proposed  to  translate  and  publish.  From  this  work 
(which  may  be  seen  in  Asbmole's  Theatrum  Ch.)  he  extracts- 
some  curious  narratives  as  to  the  folly  of  some  pretenders  to 
art,  and  the  hard  treatment  of  its  real  professors.  He  corrobo- 
rates Norton's  assertion  as  to  the  number  and  proficiency  of  the 
pbitosophers  residing  in  London  towards  the  end  of  the  15th 
centUTy  l^y  the  authority  of  an  Englishman  named  Knight,  who 
assured  him  (Maier)  that  there  was  still  extant  in  the  library  of 
Westminster  Abbey^  a  manuscript  account  of  the  sums  paid  to 
the  king  by  these  artists,  i2remer  (abbot  of  Westminster),  fed-" 
ward  Kdly^  a  Scot  named  Willebius  (Willoughby  ?)  (whose, 
projections  had  but  lately  astonished  all  Italy ^  Frapce,  and 
Qermany),  Giles  de  Vadis,  Duns  Scotus,  and  the  wizard  MiQhaiel 
Scot|  make  up  the  list  of  English  adepts.  He  mentions  an 
anecdote  of  an  ex-monk  which  confirms  the  belief  that  alchemj"' 
was  much  studied  in  the  conventual  establishments,  and  the' 
knowledge  of  its  secrets  thought  to  be  still  possessed  by  many 
of  tfieif  ancient  inmates. j: 

Maier  subjoins  to  this  account  of  English  philosophers  what, 
he  terms  a  Aenium  or  valedictory  epistle  of  thanks  for  the" 
hospttaUttes  he  had  received  in  this  country.    It  contains  more, 
however,  of  complaint  grounded  on  the  low  estimation  in  which 
the  English  held    all  foreigners,  and  the  illiberal  manner  in 
which  they  derided  and  insulted  them,  especially  in  their  stage' 
plays.    These  he  describes  as  acted  daily  in  four  or  five  difierept . 

*  Sise  Ashmole,  Ti  0.  p.^  aSt. 
t  See  Athmole,  p.  314)  ftc 

1  Ibid,  p.  466, 4SK  and  eliewlicie,  cqpeeuUy  the  metrioJ  nvMlive  of  ChamlM^, 
w]uclk<#Wl  a  mM  chiTMiiwHk  aadinlenitiiigpictiueoirtheailini^  ' 
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ihevLiiea,  aiid  as  having  a  most  pemicions  effect  on  public  numdai . 
jBersanally  he  complaios  that  they  nevei;  introduce  a  Germak 
character  bat  as  a  stammering. and  barbiarous  drunkard;. and 
that  they  describe  the  Emperor  as  a  petty  kii^  (Regulum).  But 
bis  chief  invectives  are  levelled^  a^nst  Matthew  ^vyiu,*  who 
was.  censor  of  the  Apothecaries' Company,  but  was  oftenerto 
be  found  in  the  tavern  than  the  laboratory.  Ovvin,  among  other 
obtoqiHes,  had  affirmed  that  the  Saxon  nobles  were  impoverished 
by  their  pursuit  of  alchemy.  Maier  of  coarse  treats  this  as  a 
viUiBuious  falsehood.  He  proceeds  to  retort  the  charge  of 
national  drunkenness,  contending  that  the  vice  is  more  commony 
and  its  effects  more  publicly  disgusting  in  England,  He  next 
answers  at  some  length  to  Camden's  assertion,  that  the  nobies 
of  England  were  more  dignified  and  independent  than  those  of 
Germany ;  then  defends  the  Lutheran  church,  and  attacks  what 
appear  to  him  the  incongruities  of  our  reformed  worship  and 
ecclesmstical  customs.  He  objects  especially  to  the  touching 
for  the  king's  evil,  and  maintains  that  the  alledged  cures  were 
the  work  partly  of  imagination,  and  partly  of  the  alchemc€d 

i}awer  of  gold.    He  ends  by  reprobating  a  part  of  our  criminal 
aw,  and  our  pronunciation  of  the  Latin,  and  even  of  our  own 
language.    Maier's  account  of  his  visit  to  England  is  corrobo- 
rated by  Ashmole.    ^'  He  came  (says  that  eminent  mercuriophi-^. 
Ikt)  out  of  Germany  to  live  in  England  purposely  that  he  might 
so  understand  our  English  tongue  as  to  translate  Norton-^s  Ordi- 
nall  into  Latin  vierse,  which  most  judiciously  and  learnedly  he 
did ;  yet  (to  our  sham.e  be  it  spoken)  his  entertainment  was  too> 
coarse  for  so  deserving  a  scholar."  From  the  logical  discussions 
which,  as  usual,  close  the  book^  we  learn  that  it  was  agreed, 
both  by  the  advocates  and  adversaries  of  the  science ;  1.  Z%at 
nature  aid  transform  the  imperfect  metals  into  the  perfect^  taking 
for  that  operation  more  than  a  thousand  years,  2^  xhat  all  metals 
are  composed  of  volatile  particles  (Fumi).    3.  That  both  patties  * 
admitted  the  i/ifluenceofthe  stars,  the  alchemist  only  contending, 
that  th^  were  never  adverse  to  the  making  or  using  the  iinUure.   - 
Roger  iDacon  is  inade  to  affirm  that  each  metal  contains  its 
peculiar  mercury  mixed  with  a  corruptible  sulphur,  which  latter 
maybe  separated  by  the  application  of  ihefzed,  tinged,  and/ 
jpenetrating  mercury,  i.  e.  the  titicture.    Gold  itself  (he  proceeds)  < 
18  mercury  entirely  freed  from  this  sulphur,  as  may  be  concluded 
from  its  weight,  splendour,  and  other  accidents^    The   learned 
who  have  denied  the  existence  of  the  philosopher's  stone  are 
briefly  dismissed  with  the  conclusive  argun^ent,  that  **  whatso^, 
ever  they  may  know  of  other  arts,  they  know  nothing  of  this" 

Books  XL  and  XIL  relate  to  the  Hungarian  and  Sanaatian  • 
Schools  led  by  Melchior  Cibinensis,  and  an  anonymous  writer.f 

•  PsMident  of  Oicihwn  CoOcfe,  and  a  Immdd  iJi]Fiicuai.<-«(See  Chafaner'i  Biogniii|i. 
Sietioiutty*) 
^  Anonynni  Sannata. 
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Id  the  formen  it  is  asserted;^  that  them  ate  ibr  oerlbus  brUoli^ 
mla  some  nobles  bf  Htingariati  origin  "who  dmve  greiLt  ndftN 
from  the  practice  of  alchemjr.  The  mineft:  of  C^emriltt'^iite 
xn^Dtioned^  and  a  tbl^rabty  accurate  aceoiint  givbn  <3rf  tihe'¥l|rit>|]8 
substances  With  which  the  gold  of  t'hat* district  is  naitmratt^ititiir* 
mixed,  ind  of  the  method  of  extracting  it;  Maier  notieesAe 
care  requisite  in  the  roasting  those  ores  which  coataiil  itue,  -if 
united  to  arsenic,  or  other  volatile  matters/  lest  a  pOitioA'  shcitfd 
be  lost  in  the  operation.  For  his  account  of  these  matt^^  bek, 
1  suspect,  chieilv  indebted  to  Ercker  and  Agricola.  His-phito-* 
^ophical  rationale  of  the  processes*  is' tiuffioiendyeonfttsediiffcd 
incorrect.  He  subjoins  some  account  of  the  revenues  ^itf  ihe 
Turkish  Empire,  which  he  allows  to  result  more  from*  the  «M- of 
lising  steel  tnan  that  of  making  gold.  The  SarmaMan  aafUele  is 
made  lip  hy  an  allegorical  description  of  hid  'travels  (efaitiy 
travels  by  the  fireside)  through  the  four  quarteiK  of  the  globe^ia 
$earcli  of  his  P/utnix.  His  first  reason  for  eagagtng^  ia  this 
pursuit  appears  to  have  been  the  wish  bf  ascertaining  litis  ^e-^ 
puted  medical  virtues  of  the  Elixir,  He  ends  with  a  prayer/SMid 
mdiffereiit  Latin  poetry,  and  two  of  the  hymns  aseribeck^^to 
Hermes  Trismeg;i3tus. 

The  rank  Vhich  Mater  held  in  his  own  profession,  the  leam-^ 
ing  which  he  unquestionably  possessed,  and  the  tenour  of  the 
rengious  ^nd  ngwd'.sealiuiBiiis  \rfuch.-  afe  occasionally  inter- 
spersed* throughout  his  works,  forbid  us,  I  think,  to  stigmatise 
him  at  once  as  a  mereinmoster,  like  the  Cagliostros  an.d  Doa- 
sterswivels  of  modern  history  or  fiction.  He  makes  no  boast  of 
his  own  alchemioal  qualifications,  nor  does  he  (any  where  in 
this  work)  assert  himself  to  have  made  gold,  or  seen  it  made  by 
others.  He  firmly  believed  (I  think),  that  the  cause  of  alchemy 
was  defensible  both  by  soxmd  argument  and  direct  evidence ; 
and  it  would  be  unfair  to  censure  him  too  sev^^ly  for  not 
exacting,  two  centuries  ago,  the  species  6f  proof  whidh  we  are 
9ocu0tomed  to  demand  in  matters  of  criticism  and  of  natural 
philosophy.  It  is  well  known  that  hundreds  both  in  his  Own 
day,  and  for  the  whole  at  least  of  the  17th  eentury,  participated 
yi  the  same  delusion.  That  delusion  doubtless  arose  out  of  the 
in^mrfeot  atate  of  chemical  knowledge,  and  was  as  doubtless 
occasionally  fostered  by  the  arts  of  interested  pretenders;  but  it 
is  not^difficult  to  perceive  some  at  least  of  the  causes  which 
obtained  for  it  the  credence  of  persons  destitute  neither  of  talent 
nor  good  intentions.  The  pdwerAil  and  singular  effects  of  mer- 
curial and  antimonial  medicines  were  well  cdculated  to  surest 
or  countens^ice  the  possible  existence  of  a  Panacea.  The 
altered  characters  which  metals  assume  in  the  state  of  alloys, 
and  the  obscure  forms  in  which  they  exist  naturally,  as  ore«, 
rendered  their  transmutation  less  incredible.  The  cause  too 
which  contributed  largely  to  the  deception  may  be  collected 
from  what  has  been  more  than  once  noticed  in  the  pr«i^t 


ftbfllraDt.  We  hftve  seen  that  all  the  alchemical  attthoritiea 
agree  in  the  description|  cf -f  er|i^  p^liminaiy  results  as  neces- 
sary to  the  completion* of  ^ the  great 'work,  and  as  indisputable 

hims^u  tQ  be  m  ^be^  wa^,  u  he  ]M[;<>bn^a  jU^fV^ 

lag  up  and  moderating  the  neat  of  nU  furnaces,  if  ne  liad  effected 

a  seeming/^^mtioi]^Afli^&^<o>uy  l^i^  iit9'.}C!c4Wk»-P^^^^^f^^^?  ^>'^^ 
ture,  produced  any  thing,  thatis,  solid  or  Uquid,  approaching  to 

th^^d^evMPsd^or  wta^e  colour,  supposed  to  b4  dtilMtMAltic  of 

g»l|dft»)uVe&  move  ,if  W  had  ydf^ojx^.  i^\pf>^Aeim»  xe%^  At  a 

wA^riXim ttog^i. ir  amn^if  tto  matetiala  ^ji.  jvbidi  hfe  Qp^i%t94 

MwrwesifceMMfi  chants  of  oohwit  ia  ftba {^r^esa^  did  ha.flf^ttdf 

himself  that  he.isiB  iiotifar  from  the.gtaat  fJmideraMiu  / « 

.  .S«iref/9D  these  jriffiscft  ihc  wftrk  vottf  hoM  l^eta  io  tb^r  day 

•al0i0ient  iodufeaieiits  <tD  .so  umtsuKmable  and  iwprofil^lft:  m 

waste^of  tiAie  and  means,  .yotir; radars  wiUbiBLta  n&jdiffipul^ija 

■p4«i«UndiDg,  that  they/vsight  any,  er.aH  of  fehe«u  mmifert 

tbamsehreB  fc^eatedlyia  the.OMOPUcated  aUd  lenetbemd  opmif 

tAima  jof  tba  /0aperi»eQlal«il^  yfiHtiMt  bonj^ing;  Eiifei.oiie.MK^a 

breadth  nearer  to  the  fabrication  or  possessioa  a^OM.,  >  ■  .  -   , 

-■'•  i  1  Mi*  deari$i|^  tally  tni^.yMmf  ^ 

Article  VII.  ,     .    »  .  t 

As^ronohlchl  Observations,  lte3.  ^       * 

.  .;    ,ByCoLBe?afoy,FR$,     ,.  \, 

'  *^<-^    •     -      Bushey  Heath,  near -JSiaktmi^,'' '* 

Latitude  510  $7^  44'S<j  Nordi;'  Lopjptiida  Wwimidwe  r  «)«»3''.      "  ,  . 

Ott.    i&:    ^nenion-of  Jupitei^s' third  5   {^ii  ^^  1a^  Mean  Time  at  Bii«h«^  . 

satellxte f  it'  MP  94  Mean  ttee  itt  CMMiSfSdb 

Nor.    I.     Immenion  af  Jupliai^  UfaM)  :ia    tl    SB  IMa  SPtoie #1  HwililjL    > 

MtdUte 2  ff   #8    49  Alaa|i^6iQeMl9t)«n;M« 

Nov,  19.     Immersion    of  Jupiter's  first  5  10    19    S^    Mean  Xnse  at  fhuta; 

satellite. .  i, I  10'  ia''49'  Mettt  tSmeat  GfttMfOi, 

■  .     .  -■         .  .  .        ■.  . 
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AftncLR  VIII. 

T%€rf9iamagii£^c  Rotation.    By  the  Rev.  J.  Cumming,  MA* 
(To  the  Editor  of  the  4^ha/^  of  Pkihsophf.) 

9 

MY  BKAB  SIR,  .,^  -.   /,    ..    .<   CMMfrr*  if^v.  M,  18BS.  : 

1h  ^e  AmmoIx  ^  Philo$of^  fqif  ^0f/Umhex, -fOf^ 
hvofff  to  insert  a  notice  ot  two  instnioieota  |(W«  .e2(jbil»il|n^(]li^ 
votation  of  wires  by  tfaermodectricity ;  the  aagaet  b#i^a|pf||e4; 
extenialfy in  theoiie>  and interoally  in  thaolher,      -*  -^^  ^.{  j  ^i,^\ 

The-  ^artflMograin  of  silver  and  platina  to  whiol|.  the*  (nutfpielrr 

3 ^applied  ext&nally,  was.  alMsbed 4o  ^an  agajle  mpi -an^lti» 
io)e  pOuied  'on  the  point  of  a  long,  ne^ile,  in  ^hich  case  a 
eouttterpoiae  was  obviousty  neoessary/  I  have  sin^^fM^d  it 
m<Mre  'comrenient  to  bend  tne  pttaHelogram  inta^lhe  VbrmjfMof  a 
•easicircte,  having  the  agate^  caqp  nearer  to  ihe«  wir^  Afii^  tte 
centre  of  tha  birele.  -  ■  .  '/. 


f   •    9  «  C 


k       V 


i    *  \   :'i 


A  lamp  and  magnet  bein^  plated  onpasite  to  each  ofhet  are 
sufficient  to  produce  rotation ;  but  tae  effect  is  *  imprdVed  by 
adding  another  majgnet  at  90^  from  the  first,  haying  its  pdes  in 
the  contrary  direction,,  and  being  conned;ed.with  it  by  a  bar  of 
a^  imii  :nlaoed  beneath  .th^in.  With  .dua  anmgtMoaytiie 
foMAoir  wm  he  front  right  to  left,  or  firo^ 
lathe  poiilion  of  die  wop. 

AHp  l^alana;  B,CFBA,  ailrar;  £^ 

Tha  isdoend  ma^et  jai>hued  oaarFO, 
hMJtteita  N  chdnpsraionu  ^ 

If  thf  lamp  be  applied  beneath  B,  the 
ratetton  iain  the  direedon  BO  A;  but  if 
it^be  oppoaite  to  F  G,  the  toteJaon  ia 
A  6  B.  ^e  annexed  tone  xepfesents'tb^ 
appacatnli,  ithioh,  e»aaiye  of  th^  agaDe- 
ca^wfMuraba^  .     < 

PS.  Itaix. parts  erf*.  buAEiatfa,.aBd  one 
of  antimony  in  powder,  mked  together, 
and  inclosed  in  a  glass  tube,  be  touched 
hf  ahotwiia  connected  wiA  the^^ya^    ^ 
noscope,  the  deviation  is  first  positive,     " 
and  then  nbgativep  as  I  have  befoie  nientioned  to  be  d^  64^ 
with  tiie  JiHoy  of  dieee  metala  malted  together  in  thtf  sdmi^^AA' 
porliona.     *  Iaii|,dearSir^ veiy trutyyouta^:    '    i  :'  ,H.r. 


•-  '''   .V'li'uv'n 


•«  t  • 


.  ii  ^^  .:i:  f  ^^*^  iiUiatm 


mS^    'miiiii^ciiiitamm^'ttt^ainfi^  ^ 
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Article  IX. 

By  H.  J.  Brooke,  Esq.  FRS. 

'  .    .      '.  i-'   ■.  .    •  '  •  4  •'■'■'■■.•'■,'¥■,■'    '•■''''^    ' 

'.  .    iCnUfiui^  from  }f.Stlii  '  .\>  >•:   '- ' 

^e^;  .=  ..  ;        -^y-  Sul[Aate  of  Zinc.   '      -''^'  «"^"  '"^'-  ' 

'VA^'ikikMed.  io JJilr. Te^bbem^^W ib?  sdme  f>^dij(  IfidL 
xetMukitbly.Mrfect  ^rjrst»s  oftUis  Ut,  wb'i'c&.may li^  %IeW^ 

^ wffltjfettie  plane*  6  Ahe  annexed  figure,'  -     "  "■  •«'    ^^l^ 
1 1  have  not  observed 'distinct  cleavages '   '    '■"'•^^"^^ 

ii  i^'Otfer  direction.    ;,    .  "'        '.  "  " 

_  -  lb*  priioaty  fonn  H  a  irigkt  rttdtr^icpfim. '  , 


Mone.  ..• 128    58 

'  J ci  ■  A^W  -f^i  {f' «  •  p  •  <'  ••♦^K*  •  «*  J>  jW.9  '  .-33 i  f' ;  ' :.  '.  ?• ,  •".  o'ir  o)  .^ .  r»iC  H .  •  •  - 

.r, .  .-:  :   .  ■  -    r    V  ri:rWfflw*^:W<-W^m?  ,...    ^:  -  ..  vrw^.j-r/  7n* 
.  ^fi  ire<if»«c4  Mate  time  sincft  f ronriMf •  Ri  PUBipa  iscdie  crfMddi^ 
oCtblft^Mity  wbixttmin  i%AI  r&ointf d[ijpffiiiiis;iimnd  8fadr%ialtM4>i 
waidfl  Mr.  Cooper  snpplied  me  with  ^o^dutts.  iMii<^iTr^f»*f2«ii9#i 
prisnu.    Od  noticing  tnis  di^Ssoretice  .Jbt.fokvb,  -  ih^  /fiftft  i^eaUtlAit 
suggested  itself  wa^  that  there  might  be  some  differenqiitii^'lh§fi 
proportion' of  water  ip  thj^4#Q£Hdtiif  jui  bottelicuiI^^Hni^^l^ 
wej^^K^tisfiedjJfromtbe  manner  of  prepailii9tiidm>tliai1)eth:tttMiit}}^ 
be  jfreeTrim  imparity.  -  Tl^a  Aumei  n^rtht ^tfqfue  fitistiis 
obtained  by  Mr.  Cooper  not  rbteing^sQ.  bnUknt'»a8iaiitghtrii0ii 
dq^fed^Jbu^diss^eidsonfee  ofithfibe^ccnpstals indistiliddjw^ 
the  evaporation  of  whic^).bd.iWaB.9(]irpiieedit0  findit  3ej^^ 
rhombic  prisms  simihar  toiikqfe  I.  iai  reeeiveifirgm  (illf .  .fiAm^^^ 
and  witnout  the  intermixtiire  of  a  ^gle:  stjmre t^pn^v^-  Qlii> 
learning  this  fact,  Mr.  PhiUipi^ttxapiiiieAihe  jk>hi^^ 
his  first  crystals  had  peeqi  obtaiflied^  and  he  lbii|id<  that  it  faad< 
since  deposited  togbiheriotbem  (^ieaeAiOj^tiea^/frffi^^  ahd  tlul 
crystals  of  each  werM)bseryed>  frequently  te^indhiee  tinalkfP^oneir'^ 
belonging  to  the  o^Aefc/as^:  »'«  -    •.•<..,,^   ....    -.5    *- -j 

..Qi|  tfa^s^  difietraocii  of  form  beuig «dtte«ve»ed^JM[t.^Go6per^ 
ai^  I^^PhiiUpsi^anal^sesl'sbv^ia^  qiuinlities  of  4h4$  oiystbils  of' 
each^  and  obtaiRDd,  ;nriur^  corcespofidingivesultSy  as^^tii^i 

fear  ffSQQd  .a  pap^r  by  Mr.  Phillips  immeaiately  following  this. 
Previously,  howeveri  to  their  analysis,  Mr.  Cooper  reduced  tn 
minute  fragments,  and  exposed  to  tne  air  for  sevml  days,  d«ch 


48S     .,ia9^^k$^kimfff»^i9M^  CIN4 

of  thec[iiBntitie8  he  was  about  to  examine,  and  he  found  tibat  die 
rhombic  prisms  had  lost  one  atom  of  water,  while  the  square 

frisms  experienced  no  Iosalt  j  A3,th^  ^Qfi^Te  prisms  fbnned  in  Mr. 
^hillips's  solution  were  Aot  deposited  Until  that  had  been  much 
reduced  bj(.  eij^f^pratiQ^  ^,a{meaie4  pfQ)i^able^  t^Mt  m  excess  of 
add  might  be  necejlSfii^.td  ^eft^pi^^  Mr.  Gooper, 
therefore,  dissolved  some  of  the  rhombic  prisms  in  dilute  sulphu- 
ric acid,  and  from  thlir  tiohitidli  jsquate^ prisms  were  obtained. 
Thus  it  was  ascertained  U)«t  ^Uier  tl\9  square  or  the  rhondnc 
oriamfi  Qiiffht  be  produced  at  pleasure  h^  ciystallizing  the  uflt 
^Smjai  s^Vutioh  ia  dilute  sulphuric  acid,  Or  in  water/  *''  ' 
'  tt  appears  from  the  aaajiyses  of  the  two  ^ets  of  crystal'  that 
between  1-^  and  2  per  cent,  of  the  watet  ot  the  i^ombic  m^stn$ 
ha»  been  replaced  by  sulphuric  acid  in  the  6^uare  ones,  But  aa 
tjbtts  dijSerence  does  not  constitute  any  atomic  disparity  of  cfm- 
jl^osition  in  th^  two  forms,  we  may  probably  'ascribe  their  dlflbr- 
4006  to  apme  cause  analtigouar  to  that  wbiAK  hit9  iMpfic^Md  on 
fiita^Qita  a  crystalline  form  dittiQct  fcQi».  tb^i  pf  .Qcmmoa  car- 
bpnate  of  lime,  

Sulphate  of  Nickel  in ^RKomSic' Prisms'. 

The  form  and  measurements  of  thi»  salt  approach  so  very 
nearly  to  tiiose  of  sulphate  of  zinc,  that  I  am  indmed  to  doubt  of 
there  being  any  real  diflerence  between  them.  If  there  be  aiw, 
il-«t^iiot  exeeefl  S'  or  3^  in  the  incUnatiott^  M  Qa}Mff  whiA, 
HI  manjof  the'crvstah  of  ^s  salt  approadies  nearer  to  &l^  lOf 
than  po  91^  7^.    We  may,  therefore,  refer  to  Ae  measmpemisntir 

fiven  above  for  the  angles  of  these  orystak.    But  then  ia  % 
iftrsnce  in  the  deava^es  of  the  two  salts,  for  dii$  may  ba 
cleaved  eadly  parallel  to  its  lateral  primary  pkmss. 

Sulphate  of  Jiiekel  in  Square  Prism$» 

''  This  is  ther  form  of  the  ciystals  of  this  salt  aMuded  to  b^  I>r. 
WbDaston  in  a  P^^^  which  appeared  m  the  AnnaU  df  Pkihs^^ 
V  ll,jp.  286,  "        '  • 


jpfty.  vo}.  ll|Jp.  286,  but  without  any  mea- 
suretneitts.    Tne  crystals  may  be  eleated 


>». 


a*  \ 


patalld  to  the  planes  P,  M,  and  M',  of  the  ^ 

tccdmpanying  figure,  tirhich  are  its  primary         f^lJ/  ^\ 
{»lau^s. 

P<mM,orM%. *;•,,•    9(y*    Q' 

ai .126    24  X'sW?'^ 

,  Mou^M'.,. *•..•••••    90  .  0 

•  »  • 

^  .   .."  ,    (       •  SulpkMte  (ifjfithet  and  Potash^ 

ii  This  aali  ibnafiiat  g(iven  t^i  me  by  a  frimd  us  ^ttplntie  tfni€ke^ 


ii^f^ii frpm.Mjr,  Coopefrai  sLdoiidale;.aalb. ..  . 

,The  primary  form  is  an  oblique  rhombic 
frism.     .... 

P  o»  M,oi- M-:.*  1;-111'  102?;  16^•:'    .  .  > 

Pone,  or ^...,,..,...154.  .33 

Pohc', 116    17 

MotaM 109    10 

Monjfc 126    25 

Sulphate  of  Nickel  and  Zinc', "    * 

ObserviDg  the*  similarity  -  of  the  formd  of  bne  of  the  sulphates 
of  nickel  find  of -the  sulphate  of  zinc^  Mp.  PhiHips  dissolved 
equivalent  proportions  of  the  two  «alte*  in  water^  and  obtained 
from  the  solution  a  new  salt^  having  the  same  form  and  measure- 
ments as  the  crystals  which  had  been  dissolved.  I  have 
attempted  to  cleave  ,  several  orjrstais  of  this  doubte  salt>  but 
wiUiout  discovering  any  deoided  ctedrVage  planea  in  <ai^  di^ 
rection.  •  ^ 


Article  X* 


V     » 


Analysis  of  the  Sulphates  of  Nickel,  described  in  the  preceding 
'  Paper.    By  R.  Phillips,  FRS.  L.  and  E.  &c. 

'  Sulphate  of  nickel  has  been  several  times  analysed;  my 
intention';  therefore^  in  subjecting* this  salt  to  examination  was 
,to  attempt  a  discovery  of  the  causes  to  which  the  different  crystal- 
line forms  itprestotsare  referable.  The  composition  of  sulphate 
of  nickel  is  stated  m  foUovrs  by 

. BalnUurio. apid , • . •  292  ......  28-51   .•^.•»  28h3& 

t)iide  of  nickeU  .♦  24-8  .......  26-72  ..,,^:.  26-60    -. 

Water •••  46-0  ....••.  44^77  ..^•..  46'00.  •  ; 


100-0 


.100-00 


mymim^mrm 


99-75 


^  One  hundred  grains  of  the  crvstals  of  this  salt^  in  the  form  ef 
rhombic  prisms,  were  dissolved  in  water,  and  decomposed  by 
nitrate  of  barytes ;  the  sulphate  of  barytes  obtained,  taking  the 
mean  of  two  experiments,  weighed  83*08  grains,  ec][uivalent  to 
28-16  of  sulphuric  acid. 

Of  the  same  salt  100  grains  were  decomposed  Ivy  soda,  and 
the  precipitated  oxide  of  nickel,  after  the  requisite  washing,  was 
dried  and  ignited.  It  vveighed  26*3  gi;£ki(i$.  I  repeated  this 
experiment,  and  obtained  rather  more  oxide,  but  I  had  afterwards 
teason  to  suppose  that  the  sulphate  of  soda  formed  had  not  been 


thoroughly  separated  by  washing.  If  we  then  consider  -  the 
deficiency  of  the  weight,^  as  water  of  ciystallizationy  the  salt  is 
composed  of  i ."         * .  >  ^  ri 

., .  iSulphvric  acid «»»•««•••••»••«•« « ».^, 28*16  ,.. ^  a  ,> 

r;     ,       OjK^eofnickeL  ./. ,,...,.  26-30     V,;; 

^    -         Water : 46*54     ",1 

100-00;       ,r 

If  we  suppose'  an  atom  of  oxide'  of  nickel  to  be  is  37,  ibe 
compoulion  of  the  saltwiU  be :  ' 

Sulpburic  acid 28-57 

Oxideofnickel ..26-43 

Water. 4600 


..  ^  .  ¥    p    *  4 


lOOKK) 


-^  .Tbase.juropprtions^  it  will  be  observed^  do  not  diffev  mui^ 
•from  those  stated  by  M.  Berzelius  and  Mr.  Brande.    '  x,. ; 

On?  iiupdred  grains  of  the  square  prisms  of  sulphate  oStii^kel 

were  treated  as  above  described  :  the  me^i^of  the  .txpeHin$»||s 
^gsjfre  38^ 65  oiTsulpliate  of  barytes,  equivalent  to  30  of  sulp^ric 
'^cid ;  tl^e  o^ide  of  nickel  .amounted  to  26*2  grains.    Th^^  nf^^; 

iWeforej  consi^ta  of 


f^^ 


8tdphufioa«ud;  ••........•.•  4 •^•<...  30*0  *      :  u. 

*'  V'  • '  :  :   Oxide 'ofnicd^et ; ...  .^.  ^  •.....•%»••• ;  2fr2      •  />/ ■  ^ 

I  '.J  ..".  •  /iWater,w...'r .'*'..';  ;'•••  •,;«;»k.  ..!..'♦•.  '4Sr%/-  •!  ^-h^ 

1:  ::T^^9rceiis  of  sidj^uric  acid  containfed  in  the  Stfua^e^priraa, 
v^^dnlc^tfti^to  less'&ta-  2  |>er  cent.  canti6t,  4  liiink,  ^l^.^baMi- 
.itei^li  ^e^s^ekistihg  iti  a  Mate  of  combinatioQf/4Mit;  tftiet^v^f 
"kintt^ri^;'  and' as  sudh.  We  should  not  erpeot  that  k: would 
^flUenfce  the 'cr5;fttftHine  fdrm  of  the  salt.  '-^f^ 

^  ^it  wiirbe'l^roper  to  sftatte;  thtt  the  VesUlt  of  Mr.  CoopikVtanaiy- 
^fs'agyi^ed  ¥ery  nearly  with  mjr<6Wn/and  thttt  I  cotlfirm[Mws'il&- 
'dural^y  iifhis'Obsei^ratiovs  with  respect  Co*  the  difieredt . efiiiots 
r|>|io<iU6tgd  on  these  saltd  by  €<«f>osure  to  the  ait;  tfae'ihiteUb 
ptistns  lost  one  atom  df  "yt^atei*^  while  100  grains  of  thla^  sij«Ue 
tpiisfflfii  coffered. a  diminution  of  onfy  one^tenlfa  of^agmin'ib 
^Wdightr  '  '■    '■  '  '■■   .'  '  •;   I'*  u^.'Ji^r 

Mr;  Cdoper  Informs  me  that  he  has  analysed  fiia  :st0^haDS'Klf 
nickel}  and  potash>  utM  finds  that  it  is  composed' of  ^'  ^-^  r  *•  ^''' 

..     .    suiphuricacid '.:...:ziW''^  ';^'^ 

'  •      Oxide  of  nickel l7-5fl    '*  /^ 

-'":      ^      iPotash. ...... .'.... .......;.  20-48'  '  ^''*  ' ' 

'•^^''>      Water. 24-08^'    '     •:  = 

100-OC 
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Abticu(  XL 

Substance  pfeerttrin-  Papen  M  the  Temperatfkre  ^  Mines^  pub^ 
Ushed  in  the  Transaetums  qf  the  Royal  Geologic^  Society  of 
CwmwalU 

When  reviewing  the  second  volame  of  the  Transacfions  of 

:4be^CormsH.Geologi^  SoQietv,  Jnnab,  "N.  S.  v.  296|  we  olen- 
tioned  tltat  a  memoir  would  shortly  appfUtr  in  our  joumali:  poa- 
.tainjng  a  fuUi, account  of  the  facts  detailed  in  four  papers  on  the 
temperature  of  mines  published  in  that  volume.  Various  circum- 
stances have  interfered  to  prevent  the  completion  of  the  memoir, 
and  as  the  period  of  itis  appearance  is  now  uncertain^  we  purpose, 
in  the  present  article,  to  give  the  substance  of  three  or  the 
papers  alluded  to,  that  otthe  fourth,  by  Mr.  Movie,  haying 
already  been  detailed  by  its  author  in  the  Annals  for  January 
last  D  43. 

l:  The  first  paper  (Trans.  GSC.  ii:  14—18)  is  by  R.  W.  Fox, 
BiML  Member  of  the  Society. 

'My  attention,  he  says,  hatingbeen  called  to  tJiis  subjectin  1916, 
I  instituted  inquiries,  and  caused  some  experiments  to  be  made  in 
the  mines  of  Huel  Abraham,  Dolcoath,  Cook's  Kitchen,  Hncroi%, 
and  in  the  United,  Mines,  The  infprmati^a  I  have  ibus  acquired 
I  have  endeavpuredtp  communicate  in  the. acoompiaiyin^  scale, 
which  e:diit^ts  at  one  view,  the  xesults  which  have.Deen  obtained 
in  each  of  those  mines. 
The  temperature  in  Cook's  Kitchen  and  Tincroft,  it  may  be 

^renmrkedy  was  infwcur  to  that  in  the  oth^  mines  at  oorrespond- 
iis^.depths^  P^iitgj  I  presume,  tp  the  bottipm  levels  of  the  two 

^  JTorilier  having  l]^ii^  for  a  considerable  time  fiUed  with  weA^r, 

'iccumnlatedi  without  doubt,  partly  from  above;  by  which 
means,  the  temperature,  not  only  of  the  water,  but  also  of  the 
air,  ia  Uieee  muies,  must  have  been  kiecled«  In  the  United 
Mines  idso,  ibere  wa&  some  water  when^  the  observatioas  were 
maHe;  b«t  H  i^inained  too  short  a  time,  I  apprehend,  materiidly 

:j|€i.aff<N^t  the  general  temperature  of  tke,aune.  Dolcoath  and 
A«^  Abraham  were  clear  of  waiter  to  the  bottom ;  and  it  will 

,J9e  observed  thiut  the  temperature  in  the  corresponding  levels  of 
these  mines  differed  very  little,  and,  with  a  few  trifling  excep- 

jtions<  which  probably  aros^  from  local  causey),  the  heat  progres- 
sively increased^  even.tp  the  greatest  depths  to  wliich  they  have 
been  hitherto  explored. 

From  Mr.  Obex's  engraved  scale,  as  mentioned  above,  the  taUe 
on  the  following  page  has  been  drawn  up,  with  a  slight  alteration 

'  in  its  arrangement  to  suit  that  mode  of  giving  it  :-*^a  signifies 
the  temperature  of  the  air,  i^  that  of  the  water. 
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(Tnw,  GSPvJ^  19^28),  :cpptamf^f  gen^  T^wof  t))6|bfw( 
obi Q^y^  ioj  QF'  nf^r,  the  metalUQ  valoa^  i^  differi^iit  min^.    . 

i^X^^9ipefi"^^^«  ou^he  teiupeFatumof  qrofnliet^fit  aad^hfil^ 
iui  poine  or  t^^i^fwe  ii^aes,  at  it  distance  fron^  ai^jr.flpi/etaQic  yoiw'^ 
but  ,«8  Ua  qoa^e^ts  aro  too  yariou8|  aud  axte^sive,  to  bp  gqhh 
priaeilim  a.pqnted  sbc^t^  l  W^^  merely  laeintfou  a  hw  pf  ^n 
parti^ulan.  ,  .  . 

..  ri  I^<rfcoatti|.at  the  depth  pf  130  fathoi^g,  where  the  teo^i^^ 
d^iur^  of  the  earth  in  the  vein  waa  63^  \  its  temperature  iq  a  onw 
levd)  at  the  distance  of  6p  fathoms  from  the  ye^,  was  62°,:  e  * 
.  Ja  the  United:  Mines^  at  the  depth  of  16p  fathq^n^,  t^^§  t^ifilH^ 
atur^,pf  the  earth  in  the  yein;^  was  75°;  but  in  a  cxp^l^y^^ 
south  of  the  vein,  only  69°, 

]|)  the.si^mci  vaux^,  .the  temperature  of  the  ws^ter  m  the  y^  at 
U&  fiptthQma  deep,  waa^?" ;  and  th^it  of  thj^  ^ftrthy  d  ftithoimi 
nqrth  of  th^  veint  was  exactly  the  same* 

In  TinS'tan^,  t^t  80.  fatm>ms  deep,  tl^e  temperature  of  thj^ 
earth  i|i  tne  vem  was  64* ;  and  at  the  depth  of  110  fathoma,  <i4 
yras  68?;  whilst  i&  a  cross  leyel,  90  fathoms  deep,  and  30  j^thoi^d 
distant  ^m  the  yeiui  it  ^was  64^*  .        ^ 

.  In  Hu^l  Scfu»e,  at  the  depth  of  UQ  fathoms^  the  temperaturo 
dfthe  liirnear  the  vem/was  72° ;  but  in  a  crofs  teyel,  it  lu^mf^ 
distance  jt  it  was  69°« 

.  In  Tresl^erbyj  at  120  fathoniQ  deepi  the  temperature^  qf  the  air 
near  the  yein  was  72^ ;  but  at  some  distance^  in  a  cro(M^  leyeli 
66^.  -.        :. 

Jli  Chacewater,  the  temperatuiB  of  the  earth  in  the  veia  ^t  IQQ 
iathoms  deep  waa  82^ ;  aud  that  of  the  air  at  soo^  di^itWM 
portal  of  it,  79°.  . 

These  ins^ncee,  which  are  selected  fromk  a  great  number^  the 
re«idit  of  whicih  is  yery  aimilar^  will  suffice  to  show,  that  thct  tf^nir 
perfLture^  at  a  distance  from  the  metsllic  veias,  and  at  Uie  same 
depthsi  is,  on  an  avwi^e,  nearly  three  degrees  below  that  of  th^ 
vemsp  as  given  in  the^pnnted  tame. 

lu  many  of  the  obswf ations  referred  to  in  the  tables,  the  bidb 
of  the  thanmmeter  w^  buried  in  the  veins,  or  rock^  ti>  tha  depth 
of  at  least  six  or  eight  inches,  and  was  filled  round  with  earth» 
iSfi.  so  aa  to  prevent  thfi  free  admission  of  air. 

If  we  take  the  mean  temperature  of  the  aurface  of  the  e^ttb  in 
this  latitude  at  53^  aa  siven  in  Prof.  Mayer'a  Tables ;  the  mean 
pf  the  accomjpanyiug  Ume  shows  an  increase  of  a  little  more  than 
6°  of  Fabr.  v>f  every  60  fiithoms»  or  300  feat  in  depth.  As  my 
second  table  gave  a  leas  ratio,  perbtfpa  we  ahaU  not  muoh  err,' if 
we  suppose  an  augmentation  of  one  degree  of  heat  for  every  H) 
Qr  12  lathoma  in  depth,  at  least  in  this  part  of  our  island* '-  Uiii 
how^^ver  difficult  to  determine  aatiafaotorily  the  trw  ratio  qf  (ha 


4Mi  Ott^nmpifMm^  Ml^  [IMttf 

loMlialift  afaadtoial  odmes  Hrlfidf  opertUiKl  to  tettJA, 
aftct* dmr tenipeiiLtiire: ! >  Thellghied ««idte4}  aftti tSf^ ~ 
ofitfie^robks/  Iwre  doabliMi  Botne  JiiftiMoe  ifi  oHl^iMft 
heat*;' and  diepresenoe  of  the  •  wo^kmtni  mMirtf  Mlpy  w^^^^e  itfiiliSq 
t0idai<i!f>  ahhotighpralmblyin  liBiiiflU  d«M$€f  ftft^lMtMbtfbf^ 
da^  inntoi  whieM  tbe  tempmitAffe<flO  ii«my  l^{>^Am6iicfi^W^IMel^ 
ofitHte^htnaftn-bo^  mdfebTisr,  th«'MnATapchtr><'idid'lffi*,'WiitHi<^ 
ahfaya  ariae  ftom  Ae  bcMbm  of  midea;  mubt -iMsl^  tfi«- tbtf$>«nf^^} 
tiira  ofihe  afyper  levels  in  a  greater  <Mr  leaa  degreei  ec^^¥Jftng4iii 
tKofftelaiiireaitmattiens.  On  the  other  hwd,  the  eurrelxW(#iA'^ 
which  descend  through  some  of  the  shafts,  or  are  forced' tifrdlteH'* 
the  ttiiwpipes  fbr  the  aQ^y  of  Ok^  ftfiato;  Wd^  likeWSMf^  We 
waftarivhidbfindk  iu  way  through  the  atMia  and  Vehlr  ft^df  W«r«^^ 
elemtad  aituations,  doubtless  tend;  in  a  coasklenlblfe  degt§6i^4y^ 
dimiDiah  the  Jbeat  in  the  deeper  levels.  i'*  "-  vlnA^ 

^How/far  these  opposite  causes  udy-MnnteflMiladee'eaiifrbAl^,^^ 
it*is  .notea^  to  ascertain ;  but  if  d«dy  oen^ideretf,^  tlj^  i^S'^ 
graady  reooDcile  the  w«nt  of  ceinptete"aoeo«dattee  ^lA  Ih^feiihU*'' 
noted  in  the  tahlea.;  hnd  it  is  evident^  tbilt  obsefrvntibna  KMIA^^ 
ottitfie  temperature  at  the  ^MTMit  of  mines;  ai«  iMal  te%kfllM^*^ 
fid6i >ia^  sot  boly  for  thefpregotng  reatKNM,'  hm  dsepbel^ttfile^af^^ 
the  paommity  of  tUs  part  to  the  unbreiLeti  ground:^;  ^«iet^<^ 
soflie  baaeain  whieh  itcanuot  be  snj^poewd  tmtC  Mke>1iigi^lortl^r-*^ 
atare  cAeer^  ksan  be  occasioned  by  ai^  acetdenial^^ittcltt^^ 
stance.  At  the  bottom  of  Dolooath  nune,  fot<  iria^aAdei*  1S^rS9i'^ 
alaife  streain  :of  wateHsaahig  from ' one  <>f  t!he'Vei«fs*k€*69^6f 
Fakk.whtte.dwrair  neardie-'saaAepiajDe^  k  gedMffly^on^^n^^tWep^ 
degrees  low8r>-4h]aia  cmly  omee^Bample  ametigat  i^any^bfi  ifi^^^ 
aa&rUiid;  The  aoat  atriUng  one  I  hat^e  heeftd'cf^^  iMbileil^ 
tO'dkfi  by  Capt.  Hoakiaa  t-«^n  accident  barfing 'ha|^|^«|:^'MF^ 
attam^migiBe  ait  the  United  Mines,  the  water-inc^eMed  to^loiuto^ 
as  to  fill  the  levels  marked  in  the  table  (>)90*afiaiQ9(^ftlMMii(?'I 
uBdmrjdm%Bifiice ;:  ttM.timadttoontiiitied'  ftr^twb  ^itfjniC'^^  KMA(^. 
dl^to^nftsrit  faid  beeh  patnpedipiit,  an&  4>eft)fi»^e  Mlfltfft J^ity  f 
begun  to:  woricim  thoae  levele,  he  aseerseiAM  IM  tel!)IWbnEtiii:e^bf / 
the  fflponndin  the  upper  one  tobe  99^^^  a$d  $ii  tbe;  lim^6m}SS^^ 
b»  m^.  <  Qu  renewing  hie  observations  sotne'^AyV  after  «IB<aiin&^ ' 
had^:geaamtd  their  ^woric  in  theUe  pltfeeii  the  llfeM^had'ttfto^'^ 
diimmahei thtei  btheiwiee.     ^  ,.;•'.*  ^,7/  jI  ./I  nil 

It  18  wbrthy  of  notice^  1iiat>the  priMJfp&l'ptliit  bfUM^^k^ii^ 
notalwflfV'carried  M  wttae  iteepef^  pttrt^f^^i^  thifieii*:  'Mt^A^'^ 

c(MnBKjiitieim^e<tiftb^  

thirty' fardMoe  above  the  low«it  pait^  thah  m  tM'd^    ' 
If  ttorefete  the  inereasb  lin  ^b  tmtperatG^  w^' 
eflbot  ofttdvetttitionft^cimes/  <hat  itfor<««(to  %o«id  'h^^^j^UfSH^if 
yurhm  thoae  ^mnses'  had  their  laitfgesi)<operattoil>;  %irt^'t^'fKcfi(^^ 
whibh  I.  Iwi^e  detailediin  the  tabloi  pr^rve'thcKI;  hxM^^  •V^Mtt'^ 
maybethtf  nptfration^^f  aecideaM  cirf^tnaUnced 'iii*  diSbi^t*^ 
naiis  of  themmes^  the  tempenitareiinvariablyuii^aeb^lHtt^ 
depth. 


|l9iw4  ap4  ?0latiT^  Joseph  T.P«ee,  of  Jieittdi;  GM«ii0»4.; 
jgf^jf  has  i6muab0d  me  trtA  the  raBults  <kf iKHi^iSfobsenbitiofliU' 
J^.^qg^  ill  Uii»s.dQ8iedeft>iB£4teineiglibM£rbeM'^of^^ 
plfl^ft  ,:tM/  fhwa^mfft^ .^mm  huried  fer  iiun^  howte  irooi^omi^ 
t^it-W^h^  vipid^i  thQ  gn)tmd>  «t;  the  biatitoin^^of  ^efaih  of  the«e»* 

nqlaipfu^  stood  at  &0^. ;  in  another,  36  fethoms  deep,  it>  stood;  Ett 
£l3^(}.,f^d  in  ^e  third,  i^bioh  was  90  ft&Oms  deep,  it  Btooduli 
62?.  ;T)^.differeiioe between  the  first \and  kst  m^fliaiiedca'i^^ 
lif|i;iS^.was  12%  which  ratio  nearly  corresponds  widi  that  obtained! 
in.  oMX  mines,  '- 

JL  has  bew  surmised  that  the  heatrnotioed  in  the  .minpaimw 
bf^  attxibuted  to  the  presence  of  matritici  and  other unflunmiiiffc^'^ 
snbstanoes;  but  when  all  the  foots  ace  oonsidered,  natwdmrn^t* 
merely  local,  can  be  imagined  oapable  of  prodacio^  saoh  copkI 
stai^l;,,  e^it^sivQ,  and  pQwerful  effects^    If  the.  waiter  received  its 
hef4.  fcom  the  nietaSic  reins,  while:  passing  tfarov^h  »themv  it) 
w^w4d  sujT^lv  beooiM  strongly  iiaspregnated  with  aaiBe9ral:;;Su)H; 
staok^  ItHAus  is  not,  hi^w^ver,  ihe  AsssBBtn  I  anatyaed  some  ftoipi 
thi^.d^cfieat  i^  of  J)otoo»th,  -  tiJmnAat.flg%>  wunecbftoiy  f n^ 
the cf^gg^  irein,  and  Qbtiswed  from.a^aaeterof  apint of  jl  oUjr^ 
haii£  Sf^aipi  of  >reaidaumy  donating  of  mdphfiFio  acid,  some  oaqjlwi  - 
of  ifop^  ajiid  a  little  lin^«^    I  fiE>md'agKEterpr6postie«;«f.4l^ 
sap^  si^stano^s  in  some  water  froma  cross  level,  at  a  distaBoe^: 
fWHn^UQr  rein,  20Q  fathoms  deep,  in  iilersamermilie;!  *^ '     ^ '     ^  -■ 
-jWater  from  the  bottom  of .tho  United^Mkies^  of  the^temufnu-f 
tnj:%pC3%?,  ooi^ned  six.&3ains.of  mimato>of  fimaiinj^ 
of, 4^  pint*-    Siome  water  twen  from  the  deiqpast  pasts<of>^%«i<^i' 
kff'jtigr' ai^  Tmg^'-tang,  was,  from  the  former miaei  terttSfhAfr 
iiqp^g^ted  With  swfinate  <tf  iron,  and  hada  fiace  CKDmiiriatio)^ 
aqf^iip.wd  that,  from  the  latter  sute  isontaineA  it  sei^iiimBita^? 
po^y^  1^ tba loc^  .  :  I   ■'■'  ' :*♦   *■  it> 

'SB^  my  laft.i^mn^iH^iatftoniOix.tho.subjfis^t  ofihs^l^/ibtaekiMi 
ti?«.pCi»^fttf iilihwrdhftdAtte  .imt  fisnt hmg^ipIiBeedi; 

i]^,>.^ola  tbree^  f^.df^{S.  ift  ^  oopf^er  Teia,  at  thib  end  of:4u»t, 
deap^ti  i^f^  Of  g9^^»  ift  Dolcdath,  wfaic^  as^  230  &thams^^<url 
l^^r  feffi  nndoTv  the  surface  ;  t  a.  tqpot  where  no  workmenW^e- 
en^i^c^i^  whend  tha  cUrr^»tAof  air  innstimre  bamLsmaU*. - 
The  hole  was  filled  with  clay  round  the  steacitof  tho^erisaaeter,/ 
SQ.  as  p^f  pw^eot  4h^  cir^alation  of  air  iuei^r  the  hnlb,  .tmdvin> this 
sitMfE^tiQo  it  rf^maiii^d  more  than  ^ht  monihi*    It  was^'^lkeli'. 
eI;aD^I^^4/luri^g.ihat;p^Iio4,  .and  wgs<  aliwayis  fonndito  ipdicatev* 
a  ^olv^mtur^  of  .75'',  or  7cS^%  unkasithad  beea  reoeoii^  oyeivi 
flowed*  by  watar..   This  happened^  aeyteral  times,  in  boaseqnesa^e  i  v 
ofi^cd^nts.to  the  machinery  of  (he,miae,>and  moieihailoonoe;/ 
tt^wate^. fitted  the  leyiel  ifoc  som^  weieks*.  As  4»Qon  as^it  Jmdv^ 
subiBi4e49  {M>^a9  to*  pe^mtacfi^ss'.td  ^dh^inaofSieMr,  the  (luidcM 
aitvex  iRas  observed  to  have  riseci  to  77^  batin  tw#  or  titoejdajs 
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^    III.  Tbe  lUtd  and  last  patiei!  w6  hate  to  abbre?kt0'ialiv^0r4 
if.  Porbes,  late  Secretary  of  tne  Sooiety  (Trans*  iii-  16SU-817)1 

1.  Huel  Neptune, — Coppermine,  situated  iniLittMi.    Hai^lit 

iabbve  the  level  of  the  sea,  abont  200  feet.    Depth,  at  the  period 

^he  observationa  were  made,  550  feet,  (Depth  in  1$2!^750  feet.) 

'Number  of  men  employed  under  ground  120.    Expenditure  of 

'cahdles  per  month  1200  lbs.    Expenditure  of  gum)owdeirdiR5 

SdO  lbs.    Quantity  of  water  discharged  per  dky  216|00d^ldli]k 

Tcsmperature  of  this^t  the  adit  at  the  time  the  obsewBlioBi^  were 

-made  60^.  (in  1822,  62^.)    Has  been  working  1 1  years  (1822), 

.'     2.  Botallack. — Tin  and  Coppermine.    Height  above  Ihelpvpl 

of  the  sea  about  40  feet.    Depth  at  the  time  the  ^b»ervatiofis 

were  made,  570  feet.    (Depth  in  May,  18212, 672  fe€t).  NuBJrbl^r 

of  nien  employed  underground  150.    Expenditure  of  cadidlesner 

month  1200  lbs.     Expendilure    of  gunpowder  ditto  600  itM. 

Qu^bhtity  of  water  discharged  by  the  pump  daily  57,600  gallons. 

Temperature  of  this  at  the  adit  in  1819,  62%  in  1822,  67\    Has 

been  worked  17  years  (1822). 

3.  Little  Bounds. — Tin  mine.  In  killas  and  gmnite.  Height 
above  the  level  of  the  sea  72  feet.  Adit  at  the  sea^level.  Depth 
from  the  surface  604  feet.  Number  of  men  employed  unmr 
ground  25.  Expenditure  of  (handles  per  month  48 IbsL  '-Bxpeil- 
diture  of  gunpowder  ditto  60  lbs.  Quantity  of  water  diaohasg^d 
by  the  pumps  daily  69,000  gallons.    Temperature  of  tlus  wAtcr 

This  mine  has  been  worked  30  years,  but  very  little  hAs  be^ 
doiie  in  it  of  late  years,  and  the  water  has  cohsequendy  risen  in 
it,  to  the  40  fathom  level  under  the.  adit,  that  is,  to  the  height  of 
192  feet  from  the  bottom  :  it  is  kept  under  at  this  level  by  tbe 
pirtial  action  of  the  engine.^ 

'4.  Ding  Dong, — ^Tin  imne.  In  granite.  Height  above  the 
sea  level  about  400  feet.  Depth  from  the  surtace  606  feet. 
Number  of  men  employed  underground  120.  E^imdiluitr  of, 
candles  per  mon^  9001bSi  Expenditure  of  gunpowder  ditto 
300  lbs.  Quantity  of  water  discharged  by  Uie  pumps  daily 
60,000  gallons.  Temperature  of  this  at  tne  adi|:,  61^,  H^s 
.  been  worked eightyears. 

'-5;  Httel  For.— Tin  mine.    In  killas.    Depth  from  the  suiface 
948  feet.    Nmnber  of  men  employed  underground  548.    Ekpen- 
dtture  of  candles  per  month  3000  lbs.    Expenditure  of  gunpow- 
der ditto  3600  lbs.     Quantity  of  water  dischargerf^e^  Qif 
V  i;692,6§0  gallons.    Temperature  of  this  at  the  adit  67^.    Hits 
:  beenworkOT  12 years. 

6.  Dolcoath. — ^Copper  mine.  In  killas.  Height  above  t^d 
l^vel'of  the  sea  about  300  feet.  Depth  fi^m  the  stifftU:^  in  I8ip^ 
1&86  feet  ^  in  1822, 1428  feet.  Number  of  men  employed  under- 

gijimd  (1822)  86a.  Expenditure  of  tandles  per  month  6000 16^ 
xpenditure  of  gunpowder  ditto  2600  lbs.    Quantity  6fWhtit 
X  d(i^atged  by  tte  iimnpwr  ^itiiy  flB^,Vfd  giAons.    Temperatufe 
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ofpuhp  wikt^  at  the  adit  (1822),  in  the  eastern  part  ofibeitine, 
72^;  in  the  western  ditto  (much  shallower)  64^  Hsft  basa 
wofked  20  years. 

Mean  Results  of  the  Temperature  of  Six  itmes. 
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Article  XII. 

Oil.<AeX)«ctirreme  of  CkavelaniUte  in  certain  Briti$h  Hpekt. , 

By  W.  PhilUps,  FLS.  MOS.  8ic. 

SbiiB  specimens  of  the  rock  of  Mount  Sorrel;  in  Leicester- 
shire,  lately  brought  bom  that  place  by  my  friend  S.  L.  .Kent, 
MGS.  and  myself,  appear  to  be  chiefly  constituted  of  two  yarie- 
ties  of  felspar,  common,  and  glassy.  A  thicd  variety  in  other 
apecimens  is  reddish  or  red,  sometimes  extremely  red,  and 
nearly  opaque.  These  appeared  to  us  to  be  only  varieties  of  the 
same  mineral,  and  believmr^tihat  o^ineraLtQ  be  felspar,  we  should 
so  have  desimated  the  whole  in  a  communicatioiv  which  we 
purpose  shcyrUy  to^  send  for  insertion  ib  the  AnsMir/r,  on  thetockV 
m  question*  and  on*  those  of  Chamwood  Forest,  but  for  the 
remarks  of  M.  Levy  in  the  number  for  November,  showing  that 
much  which  had  been  considered  as  felspar  is  in  fiust  ^ipre- 
landita*  .. 

.  ^  flm4tariravaiMnioosiiiBi9C«lr.  .     . 


1' 


1M£]    Dr.  TreUlok  safme  Thermomagneiie  Expmmenti.     ^ 

- 'i^lt^ar  and  oleaVelandite,'  it  is  remarkable^  agree. in  Aeir 
#Mfliy  mgredientSy  which  exiat  very  nearly  in  tha  aaine  jjipnoir* 
lions  in  both  substances ;  but  they  differ  in  this,  that  the  lo  or 
14  per  cent,  of  potash  in  felspar  is  substitated  by  ab^at  10  per 
cent,  of  fMb.ia  th«  dearelaaadite/ whtth,  moreover^  is  not  so 
hard  as  felspar.  These  Qunerals  poB8^fis.xMtaMI  jetnto-pavalM 
to  Che  planes  of  the  douUy  tobliqiie  prisma,' which  are  oansiileBid^ 
to*  be  the  primary- forms  of  the  two  minerals;  foQt,t;hese  form» 
difiersoxompleteiy  in  the  measurements  of  all  their  angles^  that 
there  is  no  haxard  of  mistaking  the  one  for  the  otfaer^  after  sub- 
aMttingthem  to  the  reflective  goniometer.  This,  in  consequenoe 
of  M.  Levy's  paper,  we  have  done,  se|)ftrately^  and  vkh  cutf> 
and  we  find  that  in  the  Mount  Sorrel  rock,  felspar  and  cleave- 
landke  are  intermixed  ;  but  4t  is  impossible  for  us  even  to  gue^ 
l^ir  proportions  as  ingredients,  since  for  the  most  part  it  is 
difficult,  frequently  impossible,  to  separate  them  by  the  eye. 
It  may,  however,:  be  observed,  that  the  felspar  is  frequently 
translucent  or  transparent,  and  often  reddish ;  the  cleaveiandite, 
white  or  yellowisli-wibite,  and  nearly  opa<|ue,  or  various  shailep 
of  red,  'and  that  tbe^^ery  red  veins  traversing  the  rock  hi^re  anA 
therei  are  chiefly  of  this  mineral.  Abundance  of  ooiacidipitf 
xEiea^rements  on  fragments  6f  both  substances  satisfy^. us  m 
their  aggr^ation  in  this  rock.  .  .  i . 

I  have  since  sought  for  the  cleaveiandite  in  other  roeks,  miA- 
hkve  found  it^  as  well  as  felspar,  in  a  beautifiil  oprphyry  from* 
GvIeit'Ttte^  the  Specimen  was  obligingly  presented  to  me  soma 
yearflf^  ago  by  Dr.  Mac  CuUoch.  In  this  specimen  it  is  both 
transpareut  and  cokimins^-tnid'  l%i*«BS  Opfyque.  I  have  also 
detected  it  in  a  porphyritic  granite  from  Gambrae  in  Cornwall  i 
in  this  specimen  it  is  tran^fi^ent  ao4  f^jlpnrless;  and  white  and 
opaque,  and  felspar  is  more  abundant  in  it.  •  In  the  j^ranita  of 
Snap,  in  Wesimprelujid,  there  i^  an  int^ttoUtvre:  o£va  ^faaiishvhr 
yellowish- vvhite  sub^^anpa^/ of  which  afnpN  T^y*tiiimiie  and  dull 
fragments  have  afforded  measurements  within,  one  degree  of 
those  of  th^  cleav«l«9di^ ;  aniJ.itonot^lii^Me't^^bd&etethat. 
better  specii^ens  wpuld^pn^ve  it  fe)  fair  Ihat'iaiiieMil.-  •    "^^^l  <' 


r>  ;   wy'fff 


■  .»         ./.<•« 


Qs4<^m'J'Mrm9m^netie  EoBp&^tmem^.    By  Dr.  T.'S.TriiJPj, 
;(T/>  «be  Edttoc  of  th8  Attmil$*  <fPMltaojfh^\y  ' 

Havino  been  kt^y  epgp^g^di^  i^^m^-^^^mtmtfm^tifA^  c9tp« 
limenta,.  I  have  mat  widi  results  vdiich  none  fil  the  paiwra 

'New  Series,  vol.  vi.  2  g 
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on  the  Bttbjeot  that  I  hkre  peni^  i^d  me  to  expect.  ^^Mttd 
they  sppeftr  to  you  suffieiendy  impeTtaiit,  I  trsnttnit  e  wkwft 
acooent  of  them  for  insertion  in  the  Annab.  .  •  :»2 

The*  a)>paiiitu8  ^Tvhieh  I  have  found  most  oimTe&ienit  deneii|s 
of  a  bar  of  antnnooy  4f  inchee  long,  half  an  ineblMrofiUk  -atid 
one^arter>of  an  inch  thick.  To  this^  a  slip  of  copper  equiUty 
broad,  and  bent  as  in  the  figmre/is- firmly  attached  hf^iiSir 
turfis  of  copper  wire.  Hue-  method  of  connecting  them  wbdtter 
than  by  solder;  becanse  the  joinings  can  then  bear  ai^hllr 
tempeiatnre.  A  j^rit  lamp  is  the  source  of  beat,  and  thedetia- 
tions  are  observed  with  a  aelicate  pocket  compass^  the  neette 
of  whidll  is  l-j-  inch  long,  and  poised  on  an  agate  centre.      '  '  ' 


-,,  ,      . 


When  the  apparatus  is  placed  in  the  magnetic  meridfaa/'#ifh 
tiiesUp  of  copper  uppermost;  as  in  the  figure,  and  the  kiii^p  is 
applied  to  the  rf  end  of  the  bar,  the  needle  placed'  t^^Am^tlie 
rectangle,  always  deviates  <to  the  W ;  while  the  compass  plaeM 
in  contact  withVny  part  of  the  ot//«tWe  of  the  rectangle  (wiiether 
oopjpet  or  antimony)  deviates  to  the  E.  >  •  ^ :  •  .• 

Tnese  'effects  are  reversed  when  the  lamp  is  applied  toilie 
south  end  of  the  apparatus,  other  circumstances  remaining  the 
same.  While  the  metallic  surfaces  in  contact  are  bright,  'tbe 
deviation  often  amduiits  to  75^  within  the  rectangle,  t^hile 
wiihoui  it,  the  deviation  is  usuaily  45%  or-upwatds;  and!  the 
tSect  produced  by  the  upright  porticfus  of  the  copper  conn#eting 
piece/ is  less  than  of  the  horizobtal  parts  of  the  same  metallic 

slip.  .'••■..<•••••     •  '  .       • , '  •  ♦.  -'•!/  • 

Abst^ute  contact  of  the  compass  with  the  metallic  app^tus 
is  not  necessary.  The  effects  were  apparently  as  powei^fuLwhtin 
the  comyyass  was  placed'  on  a  plate  of  glass  about  btilf  an  "intih 
in  thickness ;  or  even  when  held  in  the  hand,  without  toikehitiG; 
any  patt  of  die  apparatus!,  especially  when  held  within  Uie  ^raf- 
lelogram':  Hence  the  magnetic  power  of  such  a  couil^initat^n 
extends  to  some  distance  ^om  its  surface,  like  the  magl!^eti^ba 
of  a  common  magnet.  \ 

Inclining  the  apparatus -at  different  angles  from  20^  to  a2% 
produced  no  change  in  the  deviations,  provided  the  direction\of 
the  apparatus  was  in  the  plane  of  the  magnetic  meridian. 

The  inversion  ofihe  apparatus  so  as  to  place  the  antimony*^ 
above  the  copper  was  then  examined.    When  the  N  end  W* 
the  bar  was  heated,  and  the  compass  on  the  upper,  nojiv  outer 
•urfece  tSrthe"  antihionyi'  and  on  all  the  Ofuter^  tfuffacfes^c^  the 
rsOAn^,'  the  deviaitiotat  mts  stili'  to  Aie  W;  and  all  the  ^nlMor 
swiMReB  of  the  rectangle  sAiowed  deviation  to  the  Ej    W^Mitilke 


taMblKead  vfks  heatedy  the  effeota  wei«(  fej^t»edp .;  Wbeii:  1^^ 
t9p|[ari^tu$t  Yfm  {aid  liorim^toUy^ith^.antiiaoBY  on  tiiie  mag- 
netic meridiaD,  and  the  Imxf  applied  to  the  JUieodf  tlie  c^wpasB 
.fllMied  ontbe  ^meraurface^of  ibe aatiiquc^  to  tbeiW ; 

and  >'bra  plaoea.oq  the  copper  of  the  oppoaite  limb  to  the  £^ ; 
whether  tae  copper  waa  to  the  W  or  the  E  of  the  antiBiofliy. 
.Heating  the  S  end^reyersed  the  efiecla. 

1  ]  f  iK>m  the  care  with  which  xay  Srietjd  Prof*  Oersted  appeara  to 
.hfive  placed  one  aide  of  his  compoimd  apparatus  in  the  magnetic 
meridian,  and  the  notice  of  this  axj^angement  by  other  philoao- 
pber^  Iwaa  led  to  believe  that  it.  was  e$fiential  to  thesiK^ceys 
of  these  eKperimenta  that  one  of  the  bars  should  be  in  that  line ; 
and  my  first  experiments,  with  a  smaller  apparatus,  induced  me 
to  believe  that»  there  ia  no  deviation  of  the  needle  when  the  appa* 
ratus  is  placed  at  right  angles  to  the  meridian ;  but  on  repolish- 
ing  the  surfaces  of  the  metals,  where  in  contact,  and  applying 
the  spirit  lamp  for  a  longer  time.  If  found  tl^at  idea  to  be  erro- 
neous. The  apparatus  acts  most  powerfully  when  placed  at  right 
\mmleiief  the  mQgnetic  imriiiam  .     .    .  .:    '^  ;   / 

;  .  jWibea  ^o:  piacedf  and  the  copper  connecting  wise  upn^rmQet, 
)Ii:applied  the  lamp  ta  t^e.W  end  of  th^  apparatus  ^  aaatlioii^h 
Lth^.j^eedle  within  the  reotsmgle  appeared  quite  atatig(nair^,ii>r 
r4H»li9ldierablys  longer  than  in  the  tormer  e^^peiimenis,  \t  soon 
began  to  deviate,  and  at  length  bad  its  poles,  in  vested;  maki^ 
tfj^ort  oaciUations,  showing  a  strong. magnetic  intensity^  .      [    • 
ui:  Wb^n  the  lamp  was  .applied  to  t})e.  E.end  of  the  apparoi^tts, 
.»t})e, needle  within  the  rectangle .  did  not  move ;  .but%when  dis- 
,tiurbedy.it  made  short  ^oscillations,  indicating  thajb  it  waa.apti»d 
,011  ]^y.  .magnetism  independently  of  the  infinence  of  the  earths  , 
riPn  in vei-tiog  the  apparatus,  so  e&  to  have  tbe  an^mo^y  up|iier- 
.IHQ^i  and  continuing. the  heat  ito  the  £  end,  the  needle  pia<HKl4n 
the-rectangle  had  its  poles  speedily  inverted ;  and  it  was  aft^- 
^j^acda  founci,  that.^v^f^n  the.apparatnarexnained  iq^  this  inverted 
i.pp^itipn,  and  tbelamjp  was  applied  to  the  W  end^  no  4evi^ii)n 
tfW>^  j^Qdu0e^,  ( though  the  needle  vibrated  m^e  .qnii(Ckly  than 

j^  1  J^itip^  QI>paratua  wa^  n^oat  .powerful,  when  ^t  right  angliss 
.  it^jtbe  magnetic  meridian»  was^  well  shown  by  anptb^^ .  form  pf 
.ithe  apparatus.  ..:...  .  .        '    .    .       . 

A  a »  .  ..  ' ,'^  . 


i » .  <  1 1'  • . .  .  •  •  t 


"~: — : '   ■    ■        '  I  * 


M^BCMftbarofa^rtiniony,  with  a.i;ightangle  atg..  Tot  its 
,.^^ft^tjes;wap.solde?edia  slip  of  c(»p^,.a,6<va^lin  tjia  %ii)e, 
jf^ifm^ a  pATa)J«logi;am.    Wh§n.A.p  vas  ii^^hj^  n*gnetifi«§p. 
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dian^  and  the  huap  applied  at  A,  the  oompaaa  placed  o»  A  B 
demted  to  the  W  about  £6^ ;  wlmi  placed  ov^  the  elbow  B  J> 
it  deviated  90^ ;  and  when  pluoed  in  the  middle  of  B  O^.it  was 
inverted.  I  am,  dear  Sir,  yours  trttly^ 

TnoMAa  Stewabt  Tbaill. 


3S5SSS=SES=Se 


Article  XFV. 

Analyses  of  Books, 

Meteorological  Essays  and  Observaiimis.  By  J.  F.  DanieU^  FRS, 

Ik  declaring  meteorology  to  be  yet  in  its  infancy,  nothing  is 
less  intended  than  to  convey  a  reproach  against  tne  cultivators 
of  that  promising  and  interesting  neld  of  science ;  for  it  must  be 
remembered,  that  the  instruments  by  which  it  is  explored,  are 
either  altogether  of  recent  invention,  or  have  only  of  late  been 
rendered,  by  improved  construction,  and  tbe  establishment  of 
formolse  for  correcting  their  still  unavoidable  errors,  susceptible 
of  that  degree  of  precision  which  is  essential  to  accurate  results. 
It  is  a  field,  indeed,  from  which  there  cannot  be  a  doubt  that)  at 
some  remote  period,  a  rich  harvest  will  accrue  of  knowledge 
most  important  to  the  interests  of  mankind,  and  exalting  stiU 
higher  the  dignity  of  man,  as  the  only  being,  to  whom  it  is  per- 
mitted to  understand  the  laws  by  which  the  universe  is  ?overnedy 
and,  out  of  seeming  confusion,  to  educe  a  system  of  magnifi* 
cent  extent  and  of  perfect  order.  Every  one,  therefore,  is  enti«- 
tled  to  share  in  the  glory  of  this  great  achievement  who  either 
gives  a  distinct  view  of  what  is  already  known,  and  points  out 
what  remains  to  be  explored ;  or  who  increases  the  delicacy  and 
correctness  of  the  instruments  of  investigation ;  or,  by  patient 
and  multiplied  observations,  supplies  data  for  general  principles^ 
But  to  establish  such  principles,  there  will  be  required  a  most 
extensive  co-operation  among  observers  in  almost  every  part  of 
the  habitable  globe,  and  an  unceasing  watchfulness  over  atmo- 
spherical phenomena  for  a  long  succession  of  years,  if  not  of 
ages* 

Among  the  most  important  objects  to  which  the  constant 
attention  of  the  meteorologist  requires  to  be  directed  are  the 
fluctuations  of  our  atmosphere  as  to  weight,  temperature,  and 
moisture,  at  anv  particular  spot,  and  at  various  elevations  ;  the 
changes  that  take  place  in  the  distribution  of  its  general  mass 
giving  rise  to  winds  both  regular  and  inconstant ;  tne  precipita- 
tion of  its  aqueous  contents  by  the  commixture  of  masses  ot  air 
of  difierejat  temperatures ;  and  the  influence  of  various  causes 
Hpon  spontaneous  evaporation.  From  the  vapours  that  float*  ou 
tlie  surface  of  tbe  earthy  he  rajselb  his  view  to  higl^er  iegioiu% 
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qb^r?«s  end  dasaifies  the'ibrms  of  clouds^reorarkBth^ir  motioiii 
^^ir  production  und  dieappearance  \  and  from  these  indioatiotid 
he  is  often  enabled  to  forelel  changes  of  weather,  which  to  the 
careless  observer  seem  the  waywatd  results  of  chance  and  acci- 
dents Besides, these  more  constant  phenomena^  it  is  his  busi« 
ness  to  examine  and  record  the  occasional  ones  of  thunder  and 
lightning,  the  aurora  borealis^  and  other  luminous  meteors, 
Which,  wough  seemingly  casual,  are  no  doubt  parts  of  a  regular 
chain  of  events,  which  we  tnay  hope  to  see  one  day  spread 
before  us  in  unbroken  continuity.  In  the  study  of  atmospherical 
phenomena  tliere  is,  therefore,  a  wide  scope  for  the  ingenious 
inventor  of  refined  and  delicate  instruments ;  for  the  careful  and 
patient  observer  of  facts ;  and  for  him  also  who  is  capable  of  4»k*« 
ing  a  wider  range,  and  of  connecting  individual  truths  into  an 
haj^monious  and  dnraUe  system* 

In  our  own  language  there  are  but  f^w  works  that  have  been 
exdueively  devoted  to  the  subject  of  atmospherical  phenomena^ 
In  1787,  Mr«  Kirwan  published  a  small  octavo  volume  entitled, 
**  An  Estimate  of  the  Temperature  of  different  Latitudes,''  whicfa^ 
among  some  errors,  i^ontains  much  valuable  matter,  coUetted 
with  great  pains  from  a  variety  of  sources*  In  1793lippeai^a 
siAali  volume  by  Mr.  Dalton,  entitled,  "  Meteorological  ObselV 
vations  and  Essays,'^  which  does  no  discredit  to  the  subsequent 
fame  of  that  distinguished  philosopher.  This  was  followed,  aftef 
an  interval  of  severed  years,  by  Mr*  Forster's  "  Researches,'' 
and  Mr.  Luke  Howard's  valuable  work,  "  On  the  Climate  of 
London."  To  these,  indeed,  may  be  added  several  detached 
treatises  in  the  different  Encydopeedise,  under  the  heads  of 
Barometer,  Climate^  Cold,  Hygrometry,  Meteorology,-  Rain,  fee* 
and  in  the  Transactions  of  the  Royal  and  other  Societies,  tod 
the  various  periodical  journals,  a  great  mass  of  Uiseful  informa* 
tion  is  sj^read  over  a  wide  surfate.  It  would  be  a  most  accept- 
able service,  therefore,  to  the  meteorological  inquirer,  if  alltnis 
scattered  knowledge  were  reviewed  and  methodized.  He  would 
then  be  placed  on  an  eminence,  from  which,  surveying  what  is 
known,  ne  would  be  able  to  mark  the  bearings  of  unexplored 
regions.  This  kind  of  history  is  not  the  object  of  MV.  Daniell's 
^ork,  which  is  rather  to  be  considered  as  a  train  of  ori^nal 
investigations ;  and  antecedent  discoveries  are  related,  chieEry  as 
thev  bear  upon  the  subjects  of  his  inquiries.  In  these  inquiries 
he  nas  showii  considerable  ingenuity  and  great  industry ;  and 
if  we  should  doubt  of  the  soundness  of  some  of  his  conclusions, 
or  the  ralue  of  a  part  of  his  labours,  it  is  still  Wilh  feelings  of 
respect  for  the  general  merits  of  his  performance,  and  with 
approbation  of  the  fairness  and  candour  with  which  be  has 
treated  those  who  have  written  before  him  on  the  same  topics. 

The  work  consists  of  five  separate  essays  :  1.  "  On  the  Con- 
stitution of  the  Atmospliere."  2i  "On  the  Construction  and 
Uses  of  a  new  Hygrometer,"    3.  "  On  th«  Radiation  of  Heat  in 
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ihe  Atmosphere.**  4.  ''On  the  Hbrary  Oscillatlbnd' dr'&iq 
^arometer,*^  6.  "  On  the  Climate  of  Londdn/'  To  thferi^'J^ 
added  a  collection  of  meteorological  observations  in  trb^iqal 
plimatesby  Capt.  Sabine  and  Mr.  Caldcleugh;  someremarki'bn 
the  barometer  and  thermometer;  observations  upon  height&i) 
and  a  meteorological  journal  of  three  years  kept  by  Mr.  Daniell. 
The  first  essaY>  which  treats  of  the  constitution  of.  the  ^tmo^ 
sphere,, is  divided  into  four  partsl  Under  the  first  are  considered 
the  habitudes  of  an  atmospnere^  of  a  perfectly  dry  and  perina^ 
nently  elastic  fluid ;  in  the  second  those  of  an  atmosphere  ot 
pure  aqueous  vapour;  in  the  thirds  the  comj^ound  relations  of  i^ 
mixture  of  the  two ;  and  in  the  fourth,  the  pnnciples  which  h'ave 
been  derived  from  these  inquiries  are  apphed  to  the  phenomena 
of  the  mixed  atmosphere  of  the  earth. 

After  recapitulatmg  those  statical  laws  of  elastic  fluids  whidii 
were  first  developed  by  Newton,  Mr.  Daniell  proceeds  to  calcu- 
late the  iniSuence  of  temperature  in  modifying  the  density  and 
elasticity  of  air  at  different  elevations.  The  principle  frbm 
which  the  necessary  data  are  derived  was  pointed  out  prigiriallY 
by  Mr.  Dalton  in  his  "  New  System  of  Chemical  PhilospphV/' 
Part  I.  p.  128.  It  is  there  conjectured,  that  "  the  natural  ediiii 
librium  of  heat  in  an  atmosphere  is  when  each  atom  of  air,  ii^  me 
same  perpendicular  column,  is  possessed  of  the  same  quantity  of 
heat ;  and  consequently,  owing  to  the  increased  capacity  pro- 
duced by  rarefaction,  the  natural  e^uiUbrium  of  heat  is  wheo  tli^ 
temperature  gradually  diminishes  in  ascending."  The  formula, 
however,  on/ which  trie  calculations  of  Mr.  Daniel!  are  fbundei^ 
was  furnished  by  Prof.  Leslie.  But  it  may  be  *  reasonably 
doubted,,  whether  the  experimental  process  ot  which  this  for- 
jnula  expresses  analytically  the  result,  be  susceptible  6^  tl^e 
necessary  accuracy.  T      ! 

Hitherto  the  temperature  of  the  sphere  round  which'  t&iis 
imaginary  atmosphere  is  diffused,  has  been  supposed  io  be 
unirormly  the  same  "on  every  part  of  its  surface.  The  hypothesis 
is  now,  however,  to  be  changed ;  and  we  are  to  conten^plate  a 
sphere  the  temperature  of  which  being  0®  Fahr.  at  the  pole's, 
increases  by  equal  degrees  till  it  becomes  80®  at  the .  equatbr. 
From  this  supposition,  the  conclusion  immediately  follows,  that 
:the  atmospheric  column  over  the  polar  regions  will  be  shorter 
and  denser  than  that  over  the  equator ;  and  consequendy  ^)}iat 
an  inferior  current  of  cold  air  will  flow  uniformly  from  the  poles 
to  thc'equator.  At  a  certain  elevation,  the  greater  densityofi^e 
polar  air  will  be  exactly  counterbalanced  by  the  greater  et^^^ 
city  of  the  equatorial ;  and  of  this  equilibrium  of  forces,  perlTect 
rest  must  necessarily  be  the  result.  Above  this  quiescent  pdii|t> 
a  current  in  the  opposite  direction,  viz.  from  the  equa^r  tp/t'he 
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We  are  n^xt  to  imagine  a  sphere  increasing  in  heat  unequally 
from  the  poles  to  the  equator.  In  this  case,  the  currents  Will  set 
as  before^  and  at  nearly  the  same  altitude;  but  with  unequal  Telo« 
cities  in  different  parts  of  their  course.  The  height  of  the  bar<>- 
metric  column  at  the  surface  will  still  be  invariable  ;  if  as  has 
been  so  far  supposed^  the  heat  be  communicated  to  the  atmo- 
sphere immediately  from  the  sphere,  and  be  slowly  transmitted 
irom  the  lower  to  the  upper  strata.  But  the  influence  of  any 
partial  and  temporary  source  of  heat,  the  agency  of  which  is 
entirely  confined  to  the  higher  regions  of  the  atmosphere,  will 

EEoduce  a  different  train  of  phenomena.  This  local  mcrease  of 
eat  will  augment  disproportionately  the  elasticity  of  the  sbpe*- 
rior  strata,  and  will,  therefore,  disturb  the  regular  flow  of  the 
equatorial  current.  A  fall  of  the  barometer  wherein  this  dis« 
turbance  takes  place  will  be  a  necessary  consequence  of  the 
diminished  density  of  the  atmospheric  colqmn. 

The  second  part  of  Mr.  Daniell's  first  essay  is  devoted  to  the 
consideration  of  an  atmosphere  of  pure  unmixed  aqueous  vapour. 
If  the  temperature  of  the  sphere  be  supposed  to  be  32^  on  every 
part  of  its  surface,  the  experiments  of  J\fr.  Dalton  have  shown 
that  the  elastic  force  of  a  vaporous  atmosphere  would  at  the 
surface  be  equal  to  0*2  of  an  inch  of  mercury.  The  density  of 
such  an  atmosphere  would,  from  statical  principles,  decrease  in 
a  geometrical  progression  for  equal  heights.  liut  supposing  the 
temperature  of  the  sphere  to  increase  as  before  from  the  poles 
to  tne  equator,  it  is  evident  that  on  the  principle  of  the  cryopho- 
rus,  the  elasticity  of  the  whole  vaporous  atmosphere  would  be 
determined  by  that  at  the  lowest  point.  Mr.  Daniell  supposes, 
therefore,  that  the  passage  of  tne  vapour  from  one  point  to 
another  is  mechanic^ly  retarded,  so  as  to  enable  it  to  assume 
the  gradations  due  to  the  temperature  of  the  subjacent  part  of 
the  sphere.  The  direction  of  the  currents  would,  in  this  caae, 
be  the  reverse  of  that  of  a  permanently  elastic  fluid,  and  they 
would  flow  from  the  equator  to  the  poles,  instead  of  from  the 

Eoles  to  the  equator.'  For  increase  of  temperature  augments 
oth  the  density  and  elasticity  of  aqueous  vapour,  when  in  con* 
tact  with  water ;  whereas  in  a  free  atmosphere  of  a  permanently- 
elastic  fluid,  increased  elasticity  is  always  accompanied  by  dimi- 
nished density.  At  different  elevations,  the  aqueous  vapour 
^would  naturallv  assume  the  temperature  due  to  its  density.  But 
if  the  heat  of  the  higher  strata  be  supposed  to  be  diminisned  by 
any.  cause  at  a  greater  rate  than  is  due  to  this  natural  gradation, 
a  partial  condensation  must  necessarily  ensue. 
.  Under  the  third  division  of  Essay  1.  Mr.  Daniell  proceeds  to 
inquire  into  the  relations  of  a  compound  atmosphere,  formed  by 
the  combination,  of  aqueous  vapour  with  a  permanently  elastic 
fluid.  The  basis  of  this  investigation,  as  of  the  two  former,  is 
fpunded  on  the  discoveries  of  Mr.  Daltoa.  That  philosopher 
(iia  his  ^*  New  System,*'  p.  150)  was  the  first  tQ  reject  the  com- 
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nlon  hypothesis  of  the  chemieal  union  of  mixed  g^eS)'  ailtf  to 

gobStitute  in  its  room  a  theory  better  according  with  obsenred 

phenomena,  and  established  by  a  series  of  new  and  importai^ 

experiments.    The  leading  principle  of  this  theory  is,  *^  tttat>the 

particles  of  one  gas  are  hot  elastic  or  repulsive  in  re^fd  to  tboae 

of  another  gas,  but  only  to  the  particles  of  its  own  kmd."  Henca 

it  is  inferred,  that  the  gases  which  constitute  onr  atmosphetv 

exercise  no  farther  actidn  upon  each  other  than  a  mechanioai 

opposition  when  in  motion.    The  aqueous.vapour  will  then  be 

Bubjected  to  no  additional  pressure  by  commixture  witfaapeiw 

inanently  elastic  fluid.    It  will,  however,  be  greatly  modified  by 

the  temperature  of  the  gaseous  atmosphere.    For  examj^e,  «t 

ail  deration  of  6000  feet,  the  density  of  an  uumixed  atmospheiie 

(that  at  the  surface  being  taken  as  unity),  would  be  0*897  of  an 

inch,  and  its  temperature  consequisntly  76*6^  Fahf  >    The  tem^ 

perature  of  an  atmosphere  of  a  permanently  elastic  fluid  would 

however,  at  the  same  elevation,  be  only  64*4^.  A  mixture  of  die 

two  atmospheres  must  then  be  necessarily  accompamed*  i:^  a 

condensation;  for  vapour  of  *897  density  could  not  subsist «t  a 

temperature  of  64'4°'.      Supposing  this  condeasation  to  have 

taken  place,  and  each  stratum  of  air  to  possess  the  exact  qiKan* 

tity  of  moisture  due  to  its  temperature,  the  two  atmospheres  wU 

still  be  in  a  state  of  intestine  motion.    For  the  elasticity  of  the 

rapour  formed  at  the  surface  of  the  sphere  not  being  counter^ 

balanced  by  an  equivalent  pressure  from  above,  that  vapour 

must  be  continually  ascending  into  the  ^higher  regions  of  the 

atmosphere,  where  it  will  be  condensed,  and  will  give  out  its 

heat  to  the  ambient  air.    A  reference  to  our  former  examfde 

may  serve  to  elucidate  this  general  position.    It  appeans  from 

the  calculations  of  Mr.  Daniell,  that  the  natural  state  of  an 

atmosphere  of  pure  aqueous  vapour  diflilsed  around  a  sphere  of 

the  unifcurm  temperature  of  80^^  would  requik^,  at  the  elevatism 

of  8t)00  feet,  vapour  of  the  density  '897.     Under  these  cireum* 

'  stances,  the  pressure  of  the  superior  strata  would  exactly  balaaee 

the  upward  tendency  of  the  lower,  and  perfect  rest  would  necus* 

sarily  result.    Butin  a  mixed  atmosphere,  it  has  been  already 

'shown,  that  the  density  of  vapour,  at  an  equd  e)evatton>  worid 

be  only  -636,  or  what  is  due  to  the  temperature  of  64*^.    Hence 

the  pressure  of  this  vapour  will  tiot  be  adequate  to  counteract  the 

expansive  force  of  the  lower  strata.  Therefore  the  vapour  formed 

at  the  surface  will  ascend  into  the  colder  regions,  will  be  there 

condensed,  and  will  impart  its  constituent  heat  to  the  «unx>und- 

ing  medium.    Here  then  is  to  be  found  the  partial  t&ource  of 

heat,  to  which  a  tacit  referencehas  been  made  iti  the  first  part 

of  the  essay.    The  elasticity  of  the  higher  strata  of  the  atmo* 

sphere  will  be  augmenied  by  this  accession  of  temperature,  and 

the  velocity  of  the  eouatotial  current  will  receive  a  dispropON 

tionate  increase/  To  the  ifre^Iarities  of  pressure  thus  produced 

are  attributed  by  Mr.  Dauiratiiefluctu^lfo^s  of  the.barom^er^ 
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.  Wi^falkY^i  lhu»  QiUleiayoilrQ^  to  giye>  ^  iionime  view  of  a.  tbepi; 
finvned  to  account  fer  the  oh^iDges  which  are  constaatly  takipg 
pkuso  in  the  pressure  of  thet  atmosphere*  It ,  has  certainly  the 
mdril  of  ingenuity^  dud,  so  far  as  we  are  aware^  pf  novelty^  put  it 
reatu  upon  the  sandy  foapdation  of  assuiQed  partis^  changes  of 
temperature  in  the  lugher  regipps  of  the  atjnosphere,  of  £e  ei^r 
ieieace  of  which  nie,  have  very  insufficient  evidence,  iapd  w.bich^ 
aiorfiover^  tf  they  were  by  any  train  of  reasoning  rendered  probar 
ble,  could  scarcely  be  considered  as  adequate  to  eiqplain  the 
phenomenal.  For  to  evolve  «q  much  h^at  as  would  raise  the 
tetnperature  of  a  considerable  mass  of  air,  and  cause  it  to  difiiyis^ 
itself  rapidly  into  distant  regions^  wpujld  require  th^  oondensat 
tioUf  of  a  greater  quantity  of  aqueous  vapour  than  is  likely  to  be 
present  in  any  given  space^  and  also  that  this  condensation 
dbonldnot  be  gradual^  but  should  take  place  suddenly  to  a  very 
great  amount.  There  can  be  no  discredit;  however,  to  any  on^ 
.who  faila  to  unfold  the  causes  of  phenomena  which,  have  been 
acknowledged  by  one  of  the  first  philosophers  of  the  present 
times  *  to  nave  hitherto  baMed  all  attempts  to  reduce  tnem  t6 
fixed  principles.  The  data  for  a  sound  and  stat)le  theory  are^  il 
appears  to  us,  still  wanting,  and  must  be  supplied  chiefly  by  a 
very  extensive  series  of  simultaneous  observations  on  the  state 
of  tM  barometer,  in  various  and  distant  parts  of  the  worlds  .  . 

We  may  remark,  by  tljxe  way,  an  error,  as  it  seems  to,  us^  into 
which  not  only  Mr.  baniell  (gi  8),  but  Mr»  Leslie,  has  fallen, 
viz.  "  that  the  particles  of  air  in  passing  over  the  surface  of  the 
globe  do  not  for  a  moment  cease  .to  gravitate,  and  that  nohori- 
tontal  movement  of  them  will  produce  the  slightest  derangement 
in  a. perpendicular  direction."  Now  it  is  weTl  known  that  any 
body,  to  which  a  projectile  motion  pf  five  miles  per  second  has 
been  imparted,  would  revolve  around  the  earth  like  a  planet,  and 
would  cease*  to  exert  any  pressure  on  its  surface.  Any  lefes 
velocity  must  produce  a  proportional  decrease  of  weight  In  the 
partidea  of  air,  which  is  known  to  move, at  the  rate  of  from  60  to 
liOtO  miles  per  iiour. 

We  Venture  also  to  suggest,  with  submission,  that  the  third 
lable  in  IPart  t.  is  founded  on  an  erroneous  principle^  .  In  calcu- 
lating the  influence,  of  a  decreasing  temperature  on  the  weight  of 
the  atmosphere  at  difiterent  heights,  Mr.  Baniell  has  deducted 

^  of  the  length  of  the  mercurial  column  for  each  degree  of 

depression  due  to  the  elevation.  Now  it  appears  to  us,^  that  a 
mean  ought  to  have  been  taken  between  the  temperature  at  the 
'base,  and  that  at  the  summit  of  the  atmospheria  column.  For 
examfile,  Uie  weight  of  a  column  of  air  of  5000  feet>  supposed  of 
an  ttnif(»rm  temperature  of  32^,  and  ,  decreasing  in  ^epsity  from 
tbeia^aca  ^H^wardts,.  according  to  statical  laws,  is  i^quaji  to 
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5?^  i»kbs9  pf  mifcv^ .(«ee. Table  I,  p*  13,  of  Mn.XI^€U';9. 
i|K(9rk)N  The  favQs^ctory^  therefore,  which,  at  the  BudwerO^i^ 
Bjipfo^d  sphere,  ataiid»  «t  HO  iochea,  will,  ^  thb  dftiratjoii^ 
ipaioata*  24*797*  t  But  if  the  temperature  of  Uiis  aeria^  ccwam 
mihiaUy  :decrease  from  32^,  till,  at  the  height  of  5000,  feet,  it 
MeemeA  14*8^,  it  ia  required  to  determine  the  change  wjiichi 
^U  yanatioD  will  produce  in  the  height  of  the  mercurid  cohinm 
lit  th«  above  eleratioa.  The  question  seenia  to  ua  to  redoce, 
itaelf  t<i.a  simple  comparison  between  the  weight  of  a  columjoi  of 
air  5000  leet  high, '  of  the  temperature  32^  Fanr.  and  that  of  ^ 
eifpal  oohimn  of  the  temperature  23*4^,  which  is  tbetnean  ofithc^ 
tMBperatuFe  at  the  base  and  that  at  the  summit.    Now  air  by 

tiein^ routed  1*  Fahr.  contracts  inbulk—  oftheTolom^whidl' 
it  would  occiqiy  at  32^  i  consequently  a  reduction  of  tempera- 
ture Mual  to  §;6  (32"  —  33"-4)    will  be  accompanied  by  a' 

dsbrease  of  Tohime  equivalent  to  |^  of  its  former  bulk*.   Tht 

Vacuotis  space  which  would  be  left  by  such  a  contractton  mtesfc 
be  immediately  filled  up  by  air  from  above.  *  Hence  the  meircti- 
rial  column  at  5000  feet  must,  ^by  falling,  indicate  this  trans^eir*:^ 
^nc^  of  air  from  the  superior  to  the  lower  stratfi,  and  this'  ^all 

will,fas^\^al  to  jj  of  5-203. ».. -093.    At  the, eleyation of ^pfeo^ 

fe^  til'^,  the' height  of  tile  barometrical  column.  ^iU  be  e^oal  tio 

do  ^5*203  +  -^3'  t:^  24-704,  instead  of  23*949,  thft  ntftiib^P 
g[Ven  by'Mt.  BahieH."  The  same  result  will'be  ofetafiwid  tj^ 
means  of  ti'  ftntmila' derived  algebraically  from  one  originiaBjf 
^v^  hj  Sir  G.  Shuekburgh  *  Let  H  denote  the  teigfet  of  the 
mercurial  colunm  at  the  surface  of  the  earth,  ^Hiat  ftt  a%<vietf 
elevation  p  (in  the  present  instance  5000  feet),  and  b  the  number 
of  feet  of  air\of  the  given  temperature  (23^^),  equal  to  l-lQtV 

tlieny  «s^y^  X  H.    Substituting  in-  this  formiflathe 
values  of  b  and  p,  the  former  of  which  is  obtained  from  a  table 

giteo  by  Sir  Gi  Shuckburgb,  we  have  y^^^^  ^^^  ~  5^,^  x  30 

s=i/24'64J  Ttie  small  difference  betweei  this  result  and  ^the 
fci^nlerofae  may  be  ieittribfttfed  to  Sir  G.  Shuckburgh's  hating 

^timat^d  .tl^e  .^xp^9iou  of  air  for  each  degree  Fahr,  ait;^ 

instejjd  ofjTgp  of  its  'original  bulk.  i 

f  Our 'limits  will  not  permit  us  to  enter  at  any  lei^gt}i.in.ti|v  the 
ac<)0«u^vof>Mr«  Daiueirs  hygrometer,  which  ia  ^  f uUy  d^mbie^ 
in  hiHiWOrk^  an4  also  in  the  Quarterly  Journal,  Ifps.  Utao'd^^ 
We,ieofliAider  it/as^iA  elegant  instrumeiit,^, and  arQ,s^U;^fti^ijl.1^^^ 
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ifvik^^ihki  it  is  ^edUate  to  ^  Objebt,  i^t  \SS  m^m^^^ig 
qiiii^kly  iabd  t^bit^ctl^  tbe  temp^mMr^  at /^rfii^lt'd^w^  begitfMl'«tr 
b^  depoi^ited.  But  we  ar6  ntot  aware'fihat  i^  ^Q^tM^Kia^^tatiy' 
if'iyas  tmj  gtcfat  advaittage  over  the  method  of  Le  Rbi,  -^tch^a^ 
r^cothi^ended  by  th«  extrieme '  6implidty' '  of '  ^e  tippatuMIs 
i^i^iiifbd;  'This  con^i&ts  of  nothing  m^  t!iati  a 'tK^rmottMd^ 
slhd  a  d^tss  tiihibleffilled  with  water.  thie-tehlperatUF^'Of  >«vfileli' 
iiftf^lred  by  gradtrally  adding  ice  (nitre  or  dtd-^aimxidttiM  W^iilft 
stiis^er' the  same  end)  till  dew^  begins' to < appear '' iM^ tihe 'oHil«^ 
siiri^^se'  of  the  vessel.  Noting  this  point,  whether  obfaiti^d'b^ 
L^/RoPi^  or  Mr;  Danielle  method,  we  then  find,  from^r.  !iWi^ 
ton'ii  table,'  the  force  of  vapour  at  that  temperature  ;<  attd'^didf' 
tftte  •picpoftbn  ir^Mch  thi^  force  ^forms  of  the  :\^(4e  {MT^aiiur^  :Qf 
the  atmosphere  at  the  time,  we  at  once  arrive  at  the  absolute 
(quantity  of  vapour  in  a  given  space.  We  regard  the  indicatidbi 
of  tliis  simple  process  as  much  more  satisfactory  than  those  x)f 
Mti  LesUe^s  hygrometer;  because,- to  deduce  firom  th6:>lattef  4faA* 
i^^proportion  of  vapour  in  air^  requires  a  much  mor^  compleps; 
cfilc«ulation,  of  which  some  of  tl)e  data»  or  of  the  steps^  m^y  pos^; 
aiUy  be^erroneous.  »     ..  . \^  .      :   /  .  .j 

'[.The  ^maining  essays  of  Mr* .Daniell  .we  are  obliged is>  oa^s^ 
over,  without  any  notice.  Indeed  being  chiefly  composed  of 
d'etaild  of  fatts,  they  are  not  from  their  nature  susceptlMeW 
abrldj^ment.'  They,  are  impostant^  howeveiy  to*  ihofse  n^  fie^ 
pr4iiQ4iiieially  engaged  dn  making  i  or  recording  n^etfOordogiGG^. 
observalioiis,  smd  to  aUsuch persons, as  weU a& to  thpse^nrhpajna, 
interested  in  the  theory  of  atmospheric  phenomena,.  w§.. call 
safety .  reboQifneiid  the  wf>rk  as  oonta^iiQg  aa  aippb  fund,  pi( 
vieduable infonaiatiion*  ,.  •  ^.?f^^ 
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It  is  impossible  to  deny  that  this  work  is  calculated  to  con- 
vey a  considerable  portion '  of  information ;  bufit' Inuittr^atthc^ 
s^akne  time  be  admitted^  that  much  of  it  wiUfbe^of  ^|k0e  use  fo  th^ 
studea(t.  The  arrangement  (if  indeed  .anrange^ieiit  it  can  bq 
called)  is  peculiar,  and  while  some  subjects  are  treated  of  wiA 
ektreme  brevity/ there  Are  others  whfch  are  extrtided^ittibR 
beyond  the  requisite  limits;  ibos  weights^  meas^ree^  and 
balances,  occupy  about  20  pages,  furnaces  33,  and^the/theory 
of  chemistry  34;  The  propertieia  of  atmospheric'^  aif-toid 
wate!*are  then  detailed;  lead,  copper,  tin,  atidsome^ other mietttltry 
are  next  treated  of  in  six  pages ;  and  we  are  ilfc^n  iurjf»rnttd^ith 
ixL  account  of  the  "  afchemy  of  the  6i!eiketei^,''^'^the'  intrit 
duction  of  alchemy  into  the  west,"  and  the  *^  original  theory  of 
transmutation ;  '^  these  disquifBiioiift  oocupy  about  seven  pages. 


400  JjAil^es  iff  BchM*  '  [like. 

ft  it  a  bad  omea  to  stumble  at  the  tfaresbold)  btit  We  cdanfiot 
help  it :  Mn  Gray  thuA  defines  chemistry  :«^*'  The  alterdtiotis 
una  appearanoes  that  take  plaoe  in  the  admixture  of  bodied,  and 
the  iaction  of  heat  and  cbid  upon  tfaem^  are  th<  proper  objects  of 
chemistry ;  triiich  also  endeavours  to  explain  tn&  production  of 
sirdilar  phenomena  tirheh  they  arise  from  other  causes.'^ . 

Now  unless  cold  be  a  positive  power^  which  We  suppose  Mr. 
Giray  will  not  contend  that  it  is^  the  effects  of  cold  ai^e  referrible 
to  alteratioDS  of  temperature^  and  consequently  to  the  subject  of 
heat  itself;  what  the  simikv  phenomena  are  which  arise  fhrnc^ 
other  causes  besides  chemical  action,  we  are  quite  at  a  loss  to 
eonj^ctttre.  ^  » 

'  After  giving  the  theory  of  combustion,  which  w^  mnstpasfc 
over  without  ilsmark,  Mr.  Qray  proceeds  (p.  169)  to  the  const* 
deration  of  the 

**  Com^i^nd  Combustibles. — ^The  more  simple  substances  b^in^ 
thus  gone  through,  it  remains  only  to  treat  of  those  compbund 
combustibles,  which  are,  generally  speaking,  produced  in  orgatoic 
bodies>  or  from  bodies  having  that  origin.  Some  of  taeta, 
indeed,  are  so  loaded  with  water  or  other  incombustible  matter,  as 
vinegar  6r  oyster  shells,  that  they  appear,  to  a  common  obse^'er, 
10  be  themselves  incombustible ;  but  when  the  water  or  other 
^xtraMoud  matter  is  separated,  this  appearance  vanishes,  I& 
point  of  chemical  composition,  they  are,  generally  speaking, 
compounds  of  catbon,  hydro^n,  and  oxygen,  to  Wnich  are 
sometimes  added  tiitro^n  and  other  ingredients :  hence  they 
are  distinguished  from  uie  combustibles  of  the  former  series,  in 
ahvays  fotming  both  carbonic  acid  and  water  by  their  unbn 
with  more  oxygen." 

Some  further  observations  succeed  the  above,  and  we  then  arrive 
at  the  ^'  Pharmaceutical  Division  of  Combustibles ;  **  and  Mr.  Gi 
informs  iis^  that  the  divisions  which  the  '^  pure  chemists  '*  have 
formed,  are  not  followed  in  his  work.  '^  Spirit  of  wine  and  vinegar, 
being  of  continual  use  in  chemistry,  as  agents  in  the  preparation  and 
examioation  of  bodies,  are  first  noticed ;  and  the  remainder  of 
the  combustible  bodies  are  arranged  according  to  their  taste,  as 
being  the  quality  that  is  usually  first  attended  to  in  examining 
them;  and  whicn  has  also  a  considerable  connexion  with  their 
medical  virtues.  For  the  sake  of  elementary  brevity,'  scarcely 
any  other  of  these  articles  but  those  enumerated  in  the  Materia 
Medica  of  the  London  Cbllege  of  Physicians  are  notited.  The 
totamgement  of  these  combustible  drugs  is  as  follows : 

I  *  Earthy  and  absorbent  bodies. 

3.  Farinaceous,  mucilaginous,  gelatinous,  gummy,  and 
emoQient  bodies.  . 

3.  Bitter  bodies. 

4.  Austere  and  aceib  bodies. 

5.  Acid  bodies.  *  i 
^  6ft  Aromatic  bodies* 
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7,  Fat  a»d  oily  bodies. 

8#  Sweet  bodies.  '  ,     . 

9.  Acrid  bodies. 

It  wili^  perhaps,  be  scarcely  credited  when  we  sta^,  t^ait 
the  fir«t  ^*  combustible  drug/*  which  its  *'  taste ''  has  assigned 
a  place  among  the  earthy  and  absorbent  bodies^  is  incombusii^ 
bj[&  and  tasteless.  When  treating  of  '[  the  earthy  and  absorbent 
bodies,"  Mr.  Grajr  says,  '^  only  one  compound  combustible 
substance  of  this  kind  is  now  quoted  in  the  London  Pharmacol 
poeia,  namely,  testee.  ^ 

"  TesiiB. — Oyster  shells  consist  of  carbonate  of  lime  deposited 
in  a  tissue  of  gelatinous  matter,  which  latter  is  very  small  in 
quantity;  hence  they  are  used  pnly  as  antacids.  On  calcina- 
tion, the  gelatinous  matter  is  burned,  the  carbonic  is  driven  off, 
and  a  pure. lime  remains.*'  Now  as  chalk  is  quoted  in  the 
London  PharmacopoBia,  as  well  as  oysiter  shells,  tne  reader  wiH 
wonder  with  us  how  it  happened  not  to  be  arranged  with  the  earthy 
and  absorbent  bodies ;  it  is  true  that  it  has  no  taste,  and  is  n<^ 
combustible ;  but  it  is  at  least  as  sapid  and  as  combustible  as 
oyster  fihells ;  the  reason  we  suppose  to  be,  that  as  shell  contains 
a  small  quantity  of  gelatinous  matter  which  is  combustible,  but 
to  which  it  owes  none  of  its  absorbent  powers,  it  is  ranked  empiig 
the  compound  combustibles.  We  think  we  need  scarcely  ask, 
whether  any  arrangement  can  be  essentially  good  which  separates 
two  varieties  of  carbonate  of  lim^,  because  one  contains  an  ' 
admixture  of  gelatinous  matter. 

The  substances  brought  together  under  the  name  of  farinace- 
ous bodies,  are  as  dissimilar  as  bodies  can  be.  Among  them  ^ 
gum  arabic,  wax,  horns,  henbane  leaves,  and  eggs. 

Arrangement,  however,  is  a  matter  of  secon^iry  importance, 
provided  the  substances  when  met  with  are  accurately  described  { 
but  there  are  many  instances  of  inaccuracy  in  Mr.  Gray's  work, 
some  of  which,  taken  at  random,  we  shall  point  out,  premising, 
however,  that  we  did  not  expect  to  find  phosphorus  and  sulphur 
-among  the  "  Metallic  Elements"  (p.  84). 

The  first  error  which  we  shall  notice  occurs  at  p.  96  :  "  Thufr 
oil  of  vitriol,  being  composed  of  three  charges  of  oxygen,  united 
to  one  of  sulphur  and  ten  of  water,  which  last  is  itself  supposed 
to  be  composed  of  a  single  charge  each  of  oxygen  and  hydrogen, 
the  compound  is  expressed  thus  :  S  +  0  O  O  +  10  (H  +  0) ; 
or  more  concisely,  thus,  S  O^  +  10  (H  O) ;  or  still  more  con- 
cisely, thus,  S^  +  10  H*.'^  This  passage  we  bav^  quoted 
somewhat  at  length,  because  it  proves  incontestably,  that  Mr. 
Gray  is  ignorant  of  the  composition  of  sulphuric  aoid;'for  he 
has  once  in  words,  and  three  times  by  symbols,  misstated  ite 
nature.  It  may,  perhaps,  be  requisite  to  observe,  that  by  the 
word  charge  Mr.  Gray  means  what  other  chemists  term,  atom, 
proportional  or  prime  ;  but  oil  of  vitriol  instead  of  containing  ten 
charges  of  water,  contains  only  one,  as  may  be  seen  in  any 


niDdem  woift;  of  the  ^'  pure  cbemiBts/'  Itjxugl^^finmfi^ 
4hai  tbf»  wor(jl  t^Hf  was  acoidentally  sabstitotedfor.p/^i^lfwa^^S 
but  tibe  Bvmbok  agr^eiAg  with  the  former^  we  ViiJist.a^put 
.vdiat  wd  und  so  o|U»  jr€(>e4ted,  JLq  express  the  sta]^^Qf,j(J^ 
author's  knowledge  on  the  subject,. and  it  is  a^tx^nkhi^gililni^jit 
nhouldlmm erroneous.  ,   .t,   ..^d 

?  Iftip«-rl77»  .Mr*  Qiay  statesj  that  .from  "the  qi^aqt^ , ,f)if 
jH^monia  vequirod  for  saturating  acids,  it  may  ia  cpiai|eqi^ii^qe,q|f 
.ibis... law  I  be.  inferred  that  aoiniQaia  cootsins  about  46  »,^^ 
centr  of  oxygen;  and  its  change  into  azotic. gas  a^d.j^j- 
drogesi  gas,  %  beiQ^  passed  through  a.red-^hot  tubQ,  ^^hq^» 
:that  this  is  .united  with  36  of  nitricum  and  18  of  hydfqg^fij; 
.40  that  the. composition  of  ammonia  is  6  H  -i^.  N.-f.j),p,j' 
Jf.theise^  be  any.  thing  in  chemical  science  wfa^t  %PPf?M? 
>to  h»  mtAeAf  It  lAp  that  .ammonia  ,  cqi^taina  n9  o^fcygi^; 
mA  tbe.viewrwjbich  Mr.  Gray  has  given  of  its  (^(^pmositi4^n  ,V^ 
i^ll)cttlatfi4  Ito  .puzzle  much  mpro-  than  to  inform*  If  the.  ,f|pdint 
aA^rref^iog.tbis  passs^e  were  to  Jlook  into  the.chfa9iical.>^Qf)^ 
4jfT!h(^mWf  Heniyi  or  Bra^dej,  he  would  find  no  m^ntio^^ev^b^^ 
of  oxy^n  or  j^tricum  existing  in  ammonia.  These  ^pe^a^^^ 
of  B^rza£iu^. respecting  the  compound  nature  of  azote^  f^l^^ypl^ 
*haf le  found  Wi  place  in  aa  elementary  woik*  .  .  h  >  ui > 

The  statemeats  o£  the  pature  and  ato^^ic.  conatitutioKr9^.t^ 
T^tj^ua. salts  are  such  :as  will  give  the  pupil  noideao^^eir 
.O0n|poaitiop;)thus  in  p«  204,. we  a^e  tol4  that  '^ac^tiq  apid^ 
botli^  on  about  one-quarter  of  its  ^  weight  of  litha^^..to  t^^^ 
^fiwA^fB  its  huUi;>  then  set  by  to  settle  and,  pouredtpC  <^F> 
riip», the  liquor. ptumbi  ajceitatis  of  the  Pharmacopeia^  fi^.^f^^^qf 
which ^added  to  a. pint  of  water,,  and  a  dram. measure  offf^f 
jpirxty  forms  the  weUrknown  Goulard's. lot^OQ..  Thj^^ pe;^9)^- 
tl9n9.of  ,a^a)t  whi^  may  be  crystallized  in  plajbes^,  ai^^i^i^i^^]^ 
tritacetate  of  lead,  or  ajQc^  ac.  +  .3  ox#  lead/'  .   |    ,^^.  ,j 

.  Xhe.&cti%y  thait^this  solution  is  a,  subbinac^t^te  QCl^M/Vbut 
.if  itiweiiewhat.Mr.  Gray  repr^ejatsiit  t^  h^^y/)apXi4f^^  f^.^\\fe 

Eropo^ops.  of !  its  Qon^titnenl^  qan  thfs  pupil  acqiui^^i  ,wi^lG^^t 
nqwiug  the  weight  of  the  atpm^pf  acetic,  ^^id  a^d  lo^i^fijff 
lead  ?  tW  composition  of  10,0  parts  ought  to  haye  b^n  stetjb^ 
ia  thei.ususi  way ;  .added  to  this;when  treating, o(  the  oom^ijic^- 
,tare  ofsai^  in.  p.  Jil,  no  rules  are.  give^i  (oi:.  despubi^g  M;^9^ 
wbiah  pqutain  an  excess  of  b^se<..  Qn  the  sai^  ground.  ;9V'^ 
object  to. l^e^followiing  statement :    **  Moist  iodmf^..a44^  r^P 
,, phosphorus  yields,  , a. ^our  .colpurlefis  gas,   which  , is.  ,vwid4y 
.ahsoirbfed  by  water,  and  must  b^  collect^  iii  a  quidisil.Y,e)r,4>pa- 
^<ait»fL;,a:g^lon  of  this  gas  weighs  about 311  gilti^»  ,.lUxi^j4^ 
xhanges  are  either  1^  +  P  }utq  P  +  P*,  pr  I  +  P,  +^^\  ipffy 
I  H  +  P' ;  and  the  new  acid  is  called  the  iodic  or  hyaroiodic/' 
The  pupil  would  naturally  suppose,  that  Mr.  Gray  considers  the 
iodic  and  hydroidic  acids  (properly  hydriodic)  as  similar ;  but  he 
ought  to  have  known,  that  iodic  acid  consists  of  oxygen  and 


^6dii^,  «nd  the  hjrdmdic  acid  of  hydMf  ^n  wlA  foc^V  it^ii'the 
]ittter  dnljif^hich  is  formed^  exceptibg:  a  cfimtttity  of  phosphor^     • 
acid;  ofvrliichtio  notice  is  takelnytior  id' tbe4ecomj[>08jtion'  ofhb 
^tet  ev^u  hinted  at,  althoogh  tb&  formatian  of  tM  h5rdiMte 
icM dejiferids  ^jpon it  (p.  166).  •*  '   '     '^^'     •     r^7 

The  directions  for  detecting  the  presence  of  arseaibus  *ai^ 
fp.  l&iy  am  &im  ^ireh  in  eight  lines  ^-— ^'  If  a  p^tBoa  id  suipedked 
to 'b^  poisoned  with  arsenic,  the  cLntidote  that  is  most  rea^ybr 
'Ohtained^is  ^  solution  of  soap ;  hAd  the  contetit^  of  th&;^Qliiiih 
inay^'  to  obtain  satisfaction^  be  dissolved  in  boifing '  distilled 
water,  the  solution  strained,  and  then,  if  any  white  ans^ic  b^ 
been  taken  op,  on  the  surfkce  being  touched  with  a  stick  df 
liiiiar  icaustic^  a*  Sulphur-yellow  precipitate  wiU  fall  d^ihi  itliin«^ 
diately  from  the  plistce  touched."  These  iiirections  areincOf- 
i«et,'  and  totally  inefficiant ;  for  it  is  necessary  to  iniike  we  ^f 
Solution  df  an  alkaK,  ^ther  oatbonat^  of  pdtai^h  aS-  pM)pos^d  ^ 
Mr.  Hume,  6raintnoniaasprefi^ri^by1>r.'Marcet.  '^esid^sthis 
othission,  Mf.  G.  has  not  stated' on^  Pf6ti  of  the  aihb^ialy' WhMi 
inay  itHse  from  the  presence  of  a  phosphoric  saU,  nor  does  he 
jgi^id  any  directions  for  procuring  the  confirmatory  ovidenee 
which  may  be  obtained  by  the  use  ^f  sulphuretted  hydro^^n, 
siilphate  of  copper,  orfromtheaffiaceons  t^mell ;  noristn^  ditedt 
^iricitence  affbrded  by  n:etaIIiflation  in  any  way  aBuded  to.  ' 
'  'We  cannot  help  noticing  the  contemptuous  aiKl  unwarrant- 
able language  which  Mr.  Gray  employs  when  speaking  ^fLa* 
i^Oisler,  a  philosopher  id  ^om  every  one^  but  Mr.  <kay,  knows 
thai  science  is*  deeply  indebted,  and:  whose  miafortiines  entMe 
/his  inemory  to  respect.  '''  Lavoisier  reversed  the  ansikigy^^^ad 
-instefead  of' continuing  to  identifv  the  metdlic 'cteid€ls<  with'^tife 
efatths,  compared  the  earths  to  the- 'metallic  0Kid^^>ttnd,1bei(fg 
a  Frenchman^  he  of  couriie  claimed'  this  met&  shifting' of > tile 
terms  of  the  analogy,  as  agreat  discovery;'*'  »  »    -  ».•  ♦ , 

''  ly^h  one  more  quotation,  we  shall  conchide  Ournbti^e  of  the 
'filements  of  Pharmacy.  In^age88,  eotne  of  the  properti^  V^f 
'^^^;  chlorine,  andr  iodine,  are  miantioned,  and -then  come  tlfe 
'fb]l6wing  observations :  ''All  of  these  are  esteemed  by  Sir  H. 
'IDavy,  Brande,  and  the  chemists  of  that  school,,  as  simple  boditis 
in  fhe  present  state  of'  out  knowledge^  but:Bertehus'  aftd"  the 
Yi&tiOnanidts  consider  them,  as  oxides ;  'the  supposed-  baseis-  of ttbe 
t^o  'first  being  called  by  him  nitricum,  muriatieum,  and  that 
6ft)re' third  may  be  distinguished  by  the  name  of  iodivttil.-'  Thus 
w^  have  an  author  who  has  fbur  times  misstated  the  t^Hup^ftM^ 
of  ^ulphurib  add,  venturmg  to  ditide'  chennsts  thtd'  tbS^Wo 
classes  of  the  ration^ibts  and  irrationdists,  and'  pia^ng  ambtig 
t!he  lalter  the  inventor  of  the  Safety  lamp.--EAy. 
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ARTICLE  XV, 

SCIENTIFIC   INTELLIGENCE,  ANB   NOTICES   OF   St^BJlECTil  ' 

CONNECTf^D    WITH   SCIENCE.  -  - 

I.  On  ike  Ignition  tfPlaHaa,  Sg^.  by  Hyirggm  Ons. 

1  have,  9ay&  Prof.  Dcsbereineri  already  provied  tliat  the  protoxj^ 
of  platinum  obtained  by  Edmund  Davy's  method,  has  the  property 
of  causing  alcoholi  placed  in  contact  with  it,  to  attract  oxygen  ns»< 
and  to  become  converted  into  acetic  acid  and  water;  and  that  uos. 
property  is  lilcewise  possessed  by  the  oxidized  sulphurpt  of  platiiiaai, 
prepared  by  treating  A  solution  of  that  metal  witfi  sulphuret^  hjdfon 
gen,  and  exposing  in  a  dry  state  the  sulphoret  formed  by  that  |oeiu^ii» 
to  tha  action  of  atmospheno  air  fbr  some  weeks.    In  this  very  r$xxiajcH"> , 
aUe  propessi  1  atom  (=«  46)  of  alcohol  combines  with  4i  l^om 
(»  4  X  8  ;;=  3^)  of  oxygen,  |md  form^  witli  it  1  atom  (tt  ^i)  p« . 
flC0tic  acid,  and  S  atonfis  (=?:  3  x  9  =  27)  of  water}  tji^t  U  90  i|ay» 
equal  volumes  of  the  vapour  of  alcohol  mi  P^yg^n  g;a8».b^cpxpg. 
'    ^qual  volumes  of  acetic  acid  and  aqueous  vapour;  lor  1  ^J^otp  of  water 
is  requisite  to  the  isolated  existence  of  acetic  acid.    The  resp^tiye 
proportions  in  which  acetic  acid  and  water  appear  in  this  caae.^  ar^ . 
exactly  the  same  as  those  which  they  bear  to  each  other  in  crystalliafed 
sugar  of  lead,  and  also  in  the  subacetate  of  copper ;  the  quantity  of 
water  in  acetate  of  soda  is  exactly  double  that  which  is  contained  in 
each  of  the  former  acetates,  .  ■ 

After  having  finished  my  experiments  on  this  process  of  tfae^  fpnoaa^ 
tion  of  acetic  acid,  I  took  the  opportunity  of  ascertaining  the  f  ^14* 
tioos  of  the  two  above-named  preparations  of  platinvup  to  diiS^lil 
elastic  fluids.  The  results  of  the  experiments  instituted  for  thajj  jg^i 
pole  are  interesting;  for  I  found,  .  ., 

|.  That  neither  oxygen  nor  carbonic  acid  gas  was  absorbed  by  ihp^ 
protoxide,  or  by  the  oxidized  sulphuret  pf  platinum ;  but  that  tbosQ 
substances  absorbed  every  inflammable  gas. 

^«  That  100  grains  of  protoxide  of  platinum  absorb  from  15  to  20 
cubic  inches  of  hydrogen  gas,  during  which  absorption  so  much  ea<r 
Ipric  is  evolved,  that  the  protoxide  becomes  ignited,  and  thebydiegi^ 
bums  with  detonation,  ir  it  had  been  previously  mixed  with  oxygea- ■ 
or  with  atodospheric  air. 

The  preparation  of  platiiium»  charged  wi^  hydrogen;  has  thd  pro* 
party  of  gftedily,  attracting  aa  nuch  oxygeagaa  as  ia  feqilisita;l¥r  . 
the  satiiiatv9ii  ot  the  bydrogea  it  oonitains.    If  atmospheric  Ww  thare**  ' 
ibrOf  be  auiSsrod  to  exOsf  tbo  ltti>#  containiB^  k^  it  instantly  ^epvhraa  - 
h  of  its  oxygen,  and  even  forms  ammonia  with  a  portion  of  the  r^i-^ 
ix^  nitrogen,  if  there  be  not  sufficient  oxygen  present  for  its  satura- 
tion*   By  this  agency  the  oxide  of  platinum  is  reduced,  and  thereby 
loses  its  remarkable,  property  of  disposing  alcohol  to  become  acetic 
acid,  and  also  that  oi  coadensing  hydrog:en  gas;  but,  what  »  very 
remarkable,  it  retains  the  property  oi  determining  the  latter  substaneo 
to  the  state  in  which  it  combines  with  oxygen  gas,   and  becomes 
water ;  and  so  much  heat  is  evolved  during  this  combination,  tfaot-if 
the  hydrogen  gas  be  mixed  with  pure  oxygen,  and  the  volume  of  tte 
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mixture  be  rather  large,  the  platiaum  becomes  red-hot*  I  could  not 
but  conclude,  from  this  most  remarkable  phee&omenon,  that  the 
finely-divided  metallic  platinum  which  is  produced  by  the  igneous 
decomposition  of  the  ammonia-muriate,  would  perhaps  exhibit  this 
sipguli^r  effefit  upon  the; detonating  mixture;  and^  to  my  great  satis- 
faction,  this  supposition  was  confirmed  by  the  experiment.  Some 
platinum  powder,  prepared  from  the  saline  precipitate  just  named, 
was  wrapped  up  in  white  blotting-paper,  and  brought  into  contact 
with  the  hydrogen  gas ;  and,  as  might  be  expected,  no  absorption 
took  place,  nor  any  other  perceptible  mutual  action.  Upon  this  I 
causea  atmospheric  air  to  have  access  to  the  platinum  powder  ii\  cpiv 
tact  with  the  hydrogen,  and  after  the  lapse  of  a  few  momqnts  that 
remarkable  reaction,  took  place ;  viz.  the  gas  diminished  in  vohime ;[ 
aftd  in  ten  minutes  all  the  oxygi^n  of  the  atmospheric  air  admitted 
had  condensed  with  the  hydrogen  into  water.  1  afterwards  mixed 
pure  oxygen  gas  with  the  hydrogen  in  contact  with  the  platinuu) ;  d: 
condensation  of  both  immediately  took  place,  and  the  platinum  heated. 
td  such  a  degree,  that  the  paper  in  which  it  was  wrapped  was  sud* 
denly  charred.  These  experiments  were  repeated  about  thirty  times, 
on'  the  same  day,  July  27,  1823,  on  which  I  discovered  this  remark- 
able pheenomenon,  and  with  the  same  success  every  time. 

What  useful  applications  of  this  discovery  may  be  made  in  oxyme-. 
try,  thte  sjmthesis  of  water,  &c,,  I  shall  hereafter  state  more  circum-. 
stantially.    I  shall  at  present  merely  observe,  in  conclusion, .  that  the 
entire  phednomenon  must  be  considered  as  an  electiric  one,  that  the. 
hydrogen  and  platinum  form  a  voltaic   combination,   in  which  the, 
former  represents  the  zinc  ;-~the  first  established  instance  of.  an  elec-  , 
trie  alternation  formed  by  ^n  elastic  fluid  and  a  .solid  substance ;  the 
application  of  which  will  lead  to  further  discoveries. 

1  obtained  another  interesting  result  in  an.  experii^ent  on  ihe  rela-  , 
tion  of  the  oxidized  sulphuret  of  platinum  to  carbonic  oxide«   I  found, 
that  thSs  gas  is  always  cOminished  to  half  its  bulk  when  it  conies  into, . 
contact  with  the  sulphuret,  and  that  the  remaining  gas  is  not  carbonic 
oxide,  but  carbonic  acid.     The  carbonic  oxide  gas  is  therefore  decar- 
bofiited  by  ihe  oxidized  sulphuret  of  platinum,  and  thereby  changed  into 
carbonic  acid, 

SUPPLEMENT.* 

I  send  you  a  short  supplement  to  the  paper  communicated  to  you ' 
som^  days  ago,  on  the  newly  discovered  properties  of  several  prepa- 
rations of  platinum.     That  the  continuation  of  the  experiments  on ' 
this  interesting  subject  would  lead  to  new  discoveries,  was  to  be  ex- 
pected.    I  merely  mention  to-day,  that  I  have  succeeded  in  making   ^ 
the. observed  dynamic  relation  of  the  platinum  powder  to  the  hydro-'  * 
geagas,  appear  in. a  very  splendid  manner  by  experiment.    If  hydro- 
gen gas>be  suffered  to  issue  from  si  gasometer  through  a  capillary  tub^ 
bent  downwardSy  uij^n  the  platinum  contained  in  a  small  glass  funnel 
sealed  at.  the  bottom,  so  that  the  stream  may  mix  with  the  atmo*   ' 
spheric  air  before  it  comes  in  contact  with  the  platinum,  which  is 
effected  when  the  tube  is  from  1  to  1 4.  or  2  inches  distant  from  the  * 
platinum,  the  latter  almost  instantly  becomes  red-  and  white-hot,  and    - 

*•  I^nm  »  letter  of  Professor  DoBbereiiier  to  Professor  Schweigger,  dated  Jena,  * 
Au^tS,  1923. 
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retnsiihl  Id^  art  Itmg  M  the hydrogett  contiau^  14  fLitw  tipttnlr^'^Jlf 
theifcream  of  g&s  be  strongs  it  becomes  infliimed^  partiealafHf  tfit 
had  already  been  mixed  in  the  reservoir  with  iome  atmoB|dleri&  dr. 
This  experiment  in  very  surpmiog,  and  astonishes  every  behblder, 
irhen  he  is  infbrmed,  that  It  is  the  result  of  the  dynkraic  i*eactioii  of 
tiro  species  of  matter,  one  of  which  is  the  lightest  and  the  other>tlie 
most  pond^i'ous  of  all  known  bodies*  That  I  have  already  applied 
this  hew  discovery  to  the  formation  of  a  new  apparatus  for  praeariitg 
fire,  and  of  a  new  lamp ;  and  that  I  shall  avail  mys^f  of  it  for  nraich 
more  important  purposes,  vou  may  well  suppose  beforehand  e-^^oote 
of  it  ia  my  next. — (Phil.  Mag.  vol.  Ixii.  p.  £89^  from  Scltwe^gg<er'8 
Journal.) 

Ftoxti  the  Annales  de  Chimie  et  do  Physique,  t.  xxiv«  p.  91 »  we 
extract  th(B  following  additional  experiments -by  M.  Dceberemer:-*- 

i  hmre  fbund  that  the  combustible  energy  oi  hydrogen  is  so  mwrh 
iticniased  by  Contact  with  the  powder  of  plaitiaa^  toat  it  will  combioe 
in  a  few  minutes  with  all  the  oxygen  of  a  mixture  which  consiscedtdT 
99  ptcts  of  azote  and  1  of  oxygen ;  an  elFect  which  oannat  be  pro- 
ceed by  t);e  strongest  electrical  sparks*  I  mix^  faoiirm*er,  for  ihete* 
experiments,  the  powder  of  platina  with  potter^'  clayt  and  I  rodsten 
this  mixture  to  fbrm  it  into  small  balls  of  the  size  of  a  pea;  I  tiiiHbr 
these  balk  to  dry  io  the  air,  and  afterwards  heat  them  to  iednes3.iA.mn 
enttmdier's  lamp.  A  ball  of  platina  of  this  kind,  akhoogfa  webb- 
ing only  from  ^  to  4i  or  6  grains^  is  capable  of  convertbg  aai^okMiae 
of  the  detonating  gas  into  water,  provided  that  after,  each  ofkmu»a 
it  is  carefully  dried,  and  it  may  be  employed  for  tb^  same  piu^oae 
more  than  a  thousaod  times. 

The  ooinpound  gases  contsuning  hydrogen,  such  as  ^taamooki, 
defiant  gas,  carbureted  hydrogen,  muriatic  acid  fas,  &c»  do  aot 
combine  with  oxygen  by  the  intervention  of  the  powder  of  platiiUkJ 

Wlien  a  jet  df  hydrogen  was  directed  upon  a  mixture  of  powder  of 

Eiatina  ahd  nitrate  of  platina  and  ammonia,  the  mixture  became  red* 
ot  with  a  citickiing  aoise  and  the  emission  of  spaiiw.  The  aaine 
effect  occurred  with  the  black  powder  of  platina,  which  zinc  separates 
from  the  solution  of  that  metal.  -  This  powder  is  a  mixture  of  oxide 
and  reduced  platina.  This  powder  possesses  the  property  of  gradu- 
ally converting  alcohol,  when  oxygen  is  present,  into  acetic  acidi 

Among  the  other  metals  which  I  have  hitherto  tried,  nickel^,  pre- 
pared by  decomposing  the  oxalate,  is  the  only  one  which  has  the 
property  of  converting  a  mixture  of  oxygen  and  hydrogen  into  WfdJbr, 
and  this  takes  place  very  slowly. 

II.  On  the  Ignition  i^f  Platina  ^y  Hydrogen  Gas,  By  Mr.  A.  Garden. 

(To  the  Editor  of  the  Anitats  ofPhihtapky,} 
D£AR  Silt,  Oxfbrd^treet^  Xov^  20,  ^823. 

The  very  curious  phsenomenon^  recently  observed  by  Ddsbereiner, 
that  a  jet  of  hydrogen  gas  when  brought  into  contact  with  metallic 
platina  at  common  temperatures, '  produces  a  temperature  equal  to 
that  of  ignition,  has  already  been  noticed  by  other  chemists,  naoaely^ 
by  Messrs.  Dulong  and  Thenard,  in  France ;  and  by  Faraday  aad 
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.Hempadi^  la  Efigiand:  bttt  these  philosophero  4o  b^  nieiltlda  that 
aby  other  than  subst^o^B  aotually  iii  the  nietallic  state  are  capable 
of  exhibiting  a  similar,  appearance. 

Ater  repeating  several  of  the  experiments  already  published^  I  was 
indiitiecl  to.  aubmit  «  number  of  6ther  bodies  to  the  action  of  the 
hydrogen  jet.  Some  I  found  to  have  their  temperature  slightly  in- 
c^fUied)  atid  ihe  gtieaier  nUmber  not  at  dll:  but  the  most  remarkable 
inereaae  which.  I  have  observed  lias  been  with  the  ore  of  iridium;*. 
^this  substance,  n^hen  previously  heated  to  redness  and  suffered  to  cod, 
•becomes  ned^hot  by  a  stream  of  cold  hydrogen^  in  the  manner  Of 
Bpengy  platioa^  and  appears  to  retain  the  property  of  so  doing  equally 
well. 

The  circumstance  of  these  bodies  becoming  heated  to  incandescence 
in  our  atmosphere  of  medium  temperature,  naturally  suggests  the  idea 
&f  employing  th^m  for  the  instantaneous  production  of  fire  atid  light  ;f 
but,'  ifi  order  that  this  may  be  done  with  tolerable  certainty,  so  as  to 
be  really  useful,  it  becomes  necessary  that  the  effect  shall  take  place 
at  pretty  low  temperatures.  To  ascertain  this  point  1  made  the  fol- 
idiring  experiments  :^^ 

'  A  ^iiart  bottle  filled  with  hydrogen  gas  was  placed  in  an  earthen- 
ware wine-cooler,  and  the  space  between  the  sides  of  the  bottle  and 
of  the  Oooler  was  filled  np  with  ice,  broken  into  small  fragments,  a 
siYnall  piece  of  sp6ngy  platina  was  exposed  upon  a  slip  of  uiil  of  the 
same  mdtal-,  and'  laid  upon  the  surface  of  the  ice ;  in  this  state  .the 
irhole  was  left  in  an  apartment  (at  52^)  for  about  three  quarters  of  the 
)fo«rr  t^at  the  end  of  this  time  the  temperature  of  the  platina  foil  was 
foiitid  to  be  35^,  which,  with  the  spongy  metal,  was  covered  with  a 
CDtlsidetHble  film  of  moisture. 

A  jet  of  gas  was  now  made  to  pass  from  the  bottle  through  a  capil- 
lary 4iibe  upon  the  spongy  platina^  the  moisture  immediately  b^gan 
to  eVaporate^  and  the  metal  quickly  became  heated  to  whiti^ness, 
kindling  the  hydrogen  as  it  issued  from  the  orifice  of  the  tube. 

From  the  resiUlt  of  this  experiment  (which  was  made,  not  so  much 
'with  a  view  to  determine  the  minimum  temperature  at  which  the  effbct 
•eould  bb  produced^  as  to  see  whether  it  would  take  place  at  the  usual 
degrees  of  atmospheric  temperature  in  this  climate,)  it  lias  appe^ed 
that  a  very  ready  and  degant  mode  of  obf aining  light  may  be  ob- 
tained. 

I  have  constructed  several  lamps  for  the  'purpose  upon  a  tery 
sitnple  principle,  and  fVom  the  o^rtainty  which  I  have  hitherto  ob- 
'  terved,  I  have  reasoti  to  believe  that  they  Will  answer  most  completely. 
When  I  have  satisfied  myself  as  to  the  most  convenient  form^  I  shall 
probably  trouble  you 'with  a  sketch  of  it,  and  also  with  the  results  of 
a  few  more  experiments  upon  the  subject. 

'  I  remain,  dear  Sir,  yotir's  truly, 

A.  Gardkk. 

'*  I  mean  the  blaek  powder  which  remains  after  the  action  of  hiiio-miHriadc  add 
upon  erode  platinum,  and  which  also  contains  oamium. 
f  Doebereiner  says,  that  he  has  aAready  applied  his  ^^leovery  fb  this  pnrpoiiet 
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nt.  Oil  the  Fusion  of  Charcoal^  Graphite,  Anthracite^  and  the  DiamcnA. 

By  Profefisor  Sillitnan.  " 

{jCoiicludedJrom  p.  316.) 

In  a  second  letter  immediately  succeeding  that  already  given^  datcsd 
April  15»  182d»  Dr.  Sillimaa  states  :— 

Having  last  year  caused  to  be  constructed  an  aparatusy  capable 
of  containing  fifty-two  gallons  of  gas,  for  the  supply  of  your  eom^ 
pound,  or  oxy*hydrogen  blow-pipe,  and  capable  of  receiving  a  str-ong 
impulse  from  pressure,  I  have  been  intending,  as  soon  as  practicable^ 
to  subject  the  diamond  and  the  anthracite  to  its  intense  heat. .  AU 
though  their  being  non-conductors,  would  be  no  impediment  to  .the 
action  of  the  blow-pipe  flame  on  them,  still,  obvious  considerations 
have  always  made  me  consider  the  success  of  such  experiments  as 
very  doubtful.  I  allude,  of  course,  to  the  combustibility  of  these  bo- 
dies, from  which  we  might  expect  that  they  would  be  dissipated  by 
aflame  sustained  by  oxygen  gas. 

My  first  trials  were  made  by  placing  small  diamonds  in  a  cavity  in 
charcoal,  but  the  support  was,  m  every  instance,  so  rapidly  consum* 
ed,  that  the  diamonds  were  speedily  displaced  by  the  current  of  gas. 
I  next  made  a  chink  in  a  piece  of  solid  quick  lime,  and  crowded  .tb« 
diamond  into  it ;  this  proved  a  very  good  support ;  but  the  effulgence 
of  light  was  so  dazzling^  that,  although  through  green  glasses  1  could 
steadily  inspect  the  focus,  it  was  impossible  to  distinguish  the-dia* 
mond  in  the  perfect  solar  brightness.  This  mode  of  conducting  Jthe 
experiment,  proved?  however,  perfectly  manageable ;  .and  a  large 
dish,  placed  beneath,  secured  die  diamonds  from  being  lost  (an  aoqi^ 
dent  which  I  had  more  than  once  met  with),  when  suddenly  disj^aoed 
by  the  current  of  gas ;  as,  however,  the  support  was  not  combuslibie^ 
it  remained  permanent,  except  that  it  was  melted  in  the  whole  region 
of  the  flame,  and  covered  with  a  perfect  white  enamel  of  vitreous 
lime.  The  experiments  were  frequently  suspended,  to  examine  the 
effect  on  the  diamonds.  They  were  found  to  be  rapidly x*onsumed» 
wasting  so  fast,  that  it  was  necessary,  in  order  .to  examme  them,  to 
remove  them  from  the  heat,  at  very  short  intervals.  They  exh^Mted* 
however,  marks  of  indpientjiision*  My  experiments  were  performed 
upon  small  wrought  oiamonds,  on  which  there  were  nuBoerous^po^ 
lished  facets,  presenting  extremely  sharp  and  well^lefined  solid  edges 
and  angles.  These  edges  and  angles  were  always  rounded  and  gene*^ 
rally  obliterated.  The  whole  surface  of  the  diamond  lost  its  .conti* 
Duity,  audits  lustre  was  much  impaired;  it  exhibited  innumerable  very 
minute  indentations,  and  intermediate  and  corresponding  salient  poABts* ; 
the  whole  presenting  the  appearance  of  .having  been  supeiflciaify 
softened,  and  indented  by  tlie  current  of  gas,  or  perhaps  of  having  had 
its  surface  unequally  removed,  by  the  combustion.  In  various  places^ 
near  the  edges,  the  diamond  was  consumed,  with  deep  indendations, 
and  occasionally  where  a  fragment  had  snapped  off,  by  decrepitation, 
it  disclosed  a  conchoidal  fracture  and  a  vitireous  lustre.  These  results 
were  nearly  uniform,  in  various  trials  ;  and  every  tiling  seems  to  Indi*- 
cate  that  were  the  diamond  a  good  conductor,  it  would  be  melted  by 
the  deflagrator ;  and  were  it  incombustible,  a  globule  would  be  ob- 
tained by  the  compound  blow-pipe. 

In  one  experiment,  m  which  I  used  a  support  of  plumbago^  theirfe. 
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were  some  interesting  varieties  in  the  phenomena.  The  plumbaeo 
being  a  conductor^  the  light  did  not  accumulate  as  it  did  when  the 
support  was  lime,  but  permitted  me  distinctly  to  see  the  diamond 
ibrough  th^  whole  expieriment.  It  was  consumed  with  great  rapi- 
dity ;  a  delicate  halo  of  bluish  light,  clearly  distinguishable  from  the 
blowwpipe  flame,  hovered  over  it;  the  surface  appeared  as  if  soO^ned, 
numerous  distinct  but  very  minute  scintillations  were  darted  fV>om  it 
in  every  direction,  and  I  could  see  the  minute  cavities  and  pro* 
je<ctionis  which  I  have  mentioned  forming  every  instant.  In  this  ex^ 
periment  I  gave  the  diamond  but  one  heat  of  about  a  minute ",  but  on 
examining  it  with  a  magnifier,  I  was  much  surprised  to  find  that  only 
a  v&ty  thin  layer  of  the  gem,  not  much  thicker  than  writing  paper$ 
remained,  tlie  rest  having  been  burnt. ^ 

I  subjected  the  anthracite  of  Wilkesbarre,  Penn^  to  similar  trials, 
and  by  heating  it  very  gradually,  its  decrepitation  was  obviated^  It 
was  consumed  with  almost  as  much  rapidity  as  the  diamond;  but 
exhibited,  during  the  action  of  the  heat,  an  evident  appearance  of 
being  superficially  softened ;  I  couM  also  distinctly  see,  in  the  midst 
0f  the  intense  glare  of  light,  very  minute  globules  forming  upon'  the 
surface.  Theses  when  examined  by  a  magnifier,  proved  to  be  per* 
lectly  white  and  limpid.;  and  the  whole  suiface  of  the  anthracite  ex- 
hibited, like  the  diamond,  only  with  more  distinctness,  cavities  and 
projections  united  by  flowing  lines,  and  covered  with  a  black  varnish^ 
exactly  like  some  of  the  volcanic  slags  and  semi-vitrifications.  The 
remark  already  made,  respecting  the  diamond,  appears  to' be  equally 
applicable  to  the  anthracite,  i.  e.  that  its  want  of  conducting  power  is 
the  reason  why  it  is  not  melted  by  die  deflagrator,  and  its  comb  nstl* 
biHty  is  the  sole  obstacle  to  its  complete  fusion  by  the  compound  blow* 
pipe. 

•  I  next  subjected  a  -parallelopiped  of  plumbago  to  the  compound 
flame*  it  was  consumed  with  considerable  rapidity,  but  presented  at 
the  same  time,  numerous  globules  of  melted  matter^  clearly  distin 
gnishable  by  the  naked  eye  ;  and  when  the  piece  was  afterwards  exa^ 
mined,  with  a  good  glass,  it  was  found  richly  adorned  with  numerous 
perfectly  .white  and  transparent  spheres,  connected  elso  by  white 
Hues-  of  the  same  matter,  covering  the  greater  part  of  the  surface; 
for  the  space  of  half  an  inch  at  and  around  the  point,  and  presenting 
a  beautiful  contrast  with  the  plumbago  beneatli,  like  that  of  a  ^hite 
enamel  iipon  a  black  ground. 

In  subsequent  trials,  upon  pieces  from  various  localities,  foreign  and 
dooaestic  (confined  however  to  very  pure  specimens),  I  obtained  stiLr 
more  decided  results;  the  white  transparent  globules  became  very 
immerous,  and  as  large  as-  small  shot ;  they  scratched  window  glass*«M» 
were  tasteless^-^harsh  when  crushed  between  the  teeth,  and  they  were 

♦  In  tilloch's  Phil.  Mag.  for  November  1821,  vol.  lyiii.  p.  386,  I  observe  the  fol- 
lowing notice  by  Mr.  John  Murray : — "  By  repeatedly  exposing  a  diamond  to  the 
aciaott  of  the  oxy-hydrogen  blow^pipe  in  a  nidus  of  rnaffnegia,  it  became  as  hlack  as 
chordoal^  and  split  into  fragments  which  dispkyed  the  comckoidal  fntctme. 
.  /'  It  will  be  found,  that  this  gem  affixed  in  magnesia  soon  flies  off  in  minute  fng-^ 
ments,  exhibiting  the  impress  of  the  conchoidal  form. 
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not  magmetict  They  verv  much  resembled  melted  ftileagoi  had  not 
be  supposed  to  be  derived  from  impurities  in  the  plumbx,  and  might 
their  appearance  been  uniform  in  the  different  varieties  of  that  sub* 
stance,  whose  analysis  has  never,  I  believei  presented  any  combined 
silex ;  and  neither  ffood  magnifiers,  nor  friction  of  the  powder  betweeii 
the  fingersi  could  discover  the  slightest  trace  of  any  foreign  substance 
10  these  specimens.  Add  to  this,  in  different  experiments,  I  obtaine4 
Very  numerous  perfectly  black  globules  on  the  same  pieces  which 
afforded  the  white  ones.  In  one  instance  they  covered  an  indi  in 
length,  all  around ;  many  of  them  were  as  large  as  common  shot;  and 
they  had  all  the  lustre  and  brilliancy  of  the  most  perfect  black  enameU 
Among  them  were  observed,  here  and  there,  globules  of  the  lighter 
coloured  varieties.  In  one  instance  the  entire  end  qf  the  parallelepiped 
of  pliunbago  was  occupied  by  a  single  black  globule*  The  dai^k  ones 
were  uniformly  attracted  b^  the  magnet,  and  I  think  were  rather  mbre 
sensible  to  it  than  the  plumbago,  which  had  been  ignited,  but  not  melt- 
ed. We  know  how  easily,  in  substances  containing  iron,  the  tnagtietie 
susceptibility  is  changed  by  slight  variations  of  temperature.  I  ana 
aware^  however,  that  the  dark  globules  may  contain  more  iron  than 
the  plumbago  from  which  they  were  derived,  as  the  combustion  of  part 
of  the  carbon  may  have  somewhat  diminished  the  proportion  of  that 
substance*  I  find  that  the  fusion  of  the  plumbago  by  the  compound 
blow-pipe  is  by  no  means  difficult:  and  the  instrument  being  in  good 
order,  good  results  may  be  anticipated  with  certainty*  As  the  press 
is  waiting  while  I  write,  it  is  not  in  my  power  to  determine  the  nature 
of  all  of  these  various  coloured  globules,  and  particalarly  to  ascertain 
whether  the  abundant  white  globules  are  owing  to  earths  combined 
with  the  plumbago,  or  whether  they  are  a  diSsrent  form  of  carbon. 
If  the  former  be  true,  it  proves  that  no  existing  analysis  of  plumbago 
can  be  correct,  and  would  still  leave  the  remarkable  white  fume,  so 
abundantly  exhaled  between  the  poles  of  the  deflagrator,  and  so  ra« 
pidly  transferred  from  the  copper  to  the  zinc  pole,  entirely  onaccount* 
ed  n>r.  I  would  add»  that^r  the  merejusion  of  plumbago,  the  bIow« 
pipe  is  much  preferable  to  the  deflagrator ;  but  a  variety  of  interest-^ 
ing  phenomena  in  relation  to  both  plumbago  and  charcoal  are  exhi* 
bited  by  the  iatter>  and  not  by  the  former. 

A  postscript  to  this  comtqunication,  dated  April  18,  gives  the  fol« 
lowing  statement  ;«-* 

The  anthracite  of  Rhode-Island  is  thought  to  be  very  pure.  Dr. 
William  Meade  (see  Biruce's  Journal,  p.  36),  estimates  its  proportion 
of  carbon  at  ninety-four  per  cent.  This  anthracite  I  have  just  suc- 
ceeded in  mekina  by  the  compound  blow-pipe.  It  gives  large  bril- 
liant black  globules,  not  attractable  by  the  magnet,  but  in  other  re- 
spects not  to  be  distinguished  from  the  dark  globules  of  melted  plum- 
bago. The  experiment  was  entirely  successful  in  every  trial ;  and  the 
great  number  of  the  globules,  and  their  evident  flow  fromi  and  con- 
nexion with,  the  entire  mass,  permitted  no  doubt  as  to  their  being 
reallv  the  melted  anthracite. 

The  Kilkenny  coal  gave  only  white  and  transparent  globules;  but 
it  seems  rather  difficult  to  impute  this  to  impurities,  since  this  anthra- 
cite is  stated  to  contain  ninety-seven  per  cent,  of  carbon. 

I  have  exposed  a  diamond  (his  afternoon  to  the  solar  focus  in  a  )ar 
of  pure  oxygen  gas,  but  observed  no  signs  of  fusloni  nor  indeed  did 
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I  expect  it»  but  I  wished  to  compare  this  old  exp^iment  with  those' 
related  above. 

The  diamond  is  now  the  only  substance  which  has  not  been  perfectly 
melted. 

I  inserted  a  piece  of  plumbago  into  a  cavity  in  quick  lime«  and  suc« 
qeeded  in  melting  it  down  by  the  blow<pipe  into  two  or  three  large 
B]p))i4es,  adheririg  ipto  poe  m^ws,  an4  pcgupyiog  thp  c«yi(y  in  the 
lime  f  these  globules  were  limpid ;  and  nothing  reipained  pf  the  origi- 
nal appe^cai^pe  of  the  plumbago  except  a  few  black  poipts. 
.  The  subject  is  concluded  at  p.  37S>  pf  the  Journal»  by  the  iftddi- 
tional^otipe  subjoined,  dated  April  23. 

.  Xf  incited  ch^cpal,  plumbagPi  and  anthracite  ^p  re^y  approximate 
tow^ds  the  character  of  diamond,  we  ought  to  expect  that,  in  pqnpie- 
q^eppe  of  fusion,  |;bere  wpuld  be  a  diminution  pf  conducting  power, 
with  ri^pect  both  to  he^t  and  to  electricity,  This  I  findipbethe 
fiict.  A^  ^^^  a^.thp  point  of  charppal  i?  f^sed  by  the  d^flagratpr^  the 
pQwer  pf  tl^p  instrumpnt  is  very  xnuch  impeded  by  it ;  but  as  f ^on  a» 
the  melted  portion  is  rpmpyed,  the  remmnipg  cbarcpal,  conducts  as 
well  as  before ;  and  so  on,  for  any  number  of  repetitions  of  the  expe- 
ximei^t,  with  the  same  pieces  of  charcoal.  . 

'  The  globules  of  melted  plumbago  are  absolute  non-conductors,  as 
strictly  so  as  the  diamond.  This  fact  is  very  pleasingly  exhibited^ 
when  a  point  of  prepared  charcoal,  connected  with  the  zinc  pole  of 
the  deflagrator,  is  made  to  touch  a  globulp.of  m£//eia^  plumbago,  how- 
ever small,  stiU  adhering  to  a  parallelepiped  of  plumbago,  in  its  n.^tu- 
ral  state,  screwed  into  tne  vice  connected  with  the  copppr  pole  y,  not 
the  minutest  spark  will  pass ;  but  if  the  charcoal  point  be  moved>  ever 
80  little  aside,  so  as  to  touch,  the  plumbago  in  its  common  state;»  or 
even  that  which  has  been  ignited,  without  being  fused,  a  vivid  spark 
will  instantly  pass.  This  met  is  the  more  remarkable,  because  it  is 
equally  true  of  the  intensely  black  globules  which  are  sensibly  mag- 
netic^ and  therefore  contain  iron,  as  of  the  light  coloured  and  limpid 
ones,  which  are  npt  attractable. 

The  globules  of  melted  anthracite  are  also  perfect  non-cojaductors. 
Tills  may  appear  the  less  remarkable,  because  the  anthracite  itself  is 
scarcely  a  conductor ;  at  least,  this  is  the  cpmn^qn  opinion ;  and  it  cer* 
tainly  is  strictly  true  of  that  of  Wilkesbarre  and  of  .that  of  Kilkenny ; 
for  when  both  poles  are  tipped  with  those  substances,  there  is  only  a 
minute  spark,  which  is  but  little  augmented  whfsn  charcoal  terminates 
one  of  the  poles.  But  the  fact  is  remarkably  the  reverso  with  t}ie 
Rhode-Island  anthracite ;  this  conducts  quite  as  well  as  plumbago, 
and  I  thjnk  even  better,  giving  a*very  intense  light,  and  bright  scin- 
tillations. I  have  now  no  doubt  that  the  deflagrator  wiU  melt  it,  but  " 
havfs  hot  had  time  to  complete  the  trial. 

If  it  should  be  said  that  the  conducting  power  of  the  Rhode-Island 
anthracite  may  be  owing  to  iron,  we  are  only  the  more  embarrassed 
to  account  for  the  fact,  that  its  black  melted  g]obples  are  insensible  to 
the  magnet,  and  are  perfect  non-conductoxs. 

It  lyill  now  probably  not  be  deemed  extravagant,  if  wc  conclude 
th^t  our  melted  carbonaceous  substances  approximate  very  nearly  to 
the  condition  of  diamond. 


Article  XVI. 

NEW  siqm^mG  books. 

PREPARING  FOR  POBUCAllOlT. 

Capt  Parry*8^qi^3Klf>f  a^co44''Voypig|s:f#l^fl4Dikovery  of  the 
North-west  Passage.'    4to. 

Economy  of  the  Eyes,  being  Precepts  for  the  Improvement  and  Pre- 
servation of  the  Sight.    Bv  W.  Kitffibner,  MD. 

Mr.  John  Curtis  has  in  the  press  No.  I.  of  his  Illustrations  of  English 
Insects;  ~"We  understand  the  intention  of  the  Author  is  to  publi^ 
high^  finish^E^d  figures  of  such  species  of  insects  (with  the  plants  uppn 
which  they  are  found)  as  constitute  the  British  genera*  with,  accurate, 
representation^  of  the  parts  on  which  the  characters  are  foundectaT  /aod 
descriptive  letter-press  to  e&ch  plate,  giving  as  far  as  possible  the  habits 
and  economy  of  the  subjects  selected.  The  work  wiU,  be  published 
monthly^  to  coinmence  the  1  st  of  January,  1 824. 

JUST  P17BLT8HED. 

No,  XX.  of  Sowerby*Q  Genera  of  Shells,  containing  Cardita^  Cypri- 
cardia,  Theci4ium,  Rostellaria,  Strombus,  and  Pteroceras. 

Chemical  Repreactions,  a  Series  of  amusing  and  instrAictive  Experi- 
ments, &c.  with  a  Description  of  a  cheap  and  simple  Apparatus. 
18mo.    3^. 

First  Steps  to  Botany,  intended  as  popular  Illustrations  x^f  the 
Science,  leading  to  it&  Study  as  a  Branch  of  general  Bduca^on.  By 
James  L.  Drummond,  MD.    iSmo.  100  cuts,  9s* 

Lectures  on  the  general  Structure  of  the  Human  Body,,  and  on  the 
Anatomy  and  Functions  of  tlie  Skin.  By  T.  Chevalier^  FKS*  &c. 
8vo.  12s. 

The  PupiPs  Pharmacopceia*    18mo. 

Observations  and  Commentaries  on  Medicine. compared  as  i^  Science 
with  the  other  learned  Professions.  By  Adam  Dods,  MD.  8vo.  2s.  6d 
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Article  XVIL 
NEW  PATENTS. 

J.  Christie,  of  Mark«4ane,  Xjondon',  merchsmt,  and  T.  Harper,  of 
Tamworth,  St^fi>rd8hire,  merdhant^  fen*  their  improved  mtsthod-df  com- 
bining  and  usiiig  fuel  in  stoves,  furnaces,  boilers,  and  steaidr-engines. — 
Oct.  9. 

J.  R.  Cottor^  of  Castle  Magfior,  near  Mallow,  in- the  counfcf  of  Cork, 
for  certain  imppovement«-  cm  wind  ttiusical  instruments. — ^Oct.  9. 

J.  Henfrey,  of  Little-  Henry-sftreet,  Waterloo-road,  Surrey,  engineer, 
and~A.  Applegath,  of  Duke-street,  Stamford-street,  Blackfriars,  Surrey, 
printer^  for-  pertain  machinery  for  casting  types.' — Oct.  9. 

E.  S«  Swainey  of  Bucklersbuiy,  for  a  method  of  producing  and  pre«> 
serving  artificial  mineral  waters,  ^d  for  machinery  to  effect  the  same^ 
—Oct.  9. 


\9diiJf'        Mr,  HowarePt  Mttiorohfpei^  Journal, 
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Article  XVIII. 
METEOROLOGICAL   TABLE. 


• 

Barometer. 

TojilRlfOXETER. 

I)aniell*B  hyg, 
atnooBu  ' 

isis. 

Wind. 

Max. 

Min. 

Max. 

Min. 

Evap. 

Rain. 

lOtBMon. 

• 

Oct.  1 

Var. 

29-49 

28*84 

60 

30 

— . 

25 

- 

2 

N     W 

29*96 

29*48 

60 

28 

— 

3 

W 

30-08 

29*96 

60 

40 

... 

08 

4 

N     W 

30-21 

30-08 

59 

34 

— . 

5 

S        E|30-22;2998 

65 

52 

.^ 

6 

S        E 

30- 04.29-95 

62 

50 

— . 

08 

7 

S      W 

3012'30-04 

62 

36 

_- 

8 

s    w 

30-04!29*68 

61 

46 

.— 

21 

9 

s    w 

29-68129-58 

56 

34 

— 

10 

s    w 

29*58  29*11 

5i 

38 

_ 

23 

lljS      W 

29*30  29*11 

55 

56 

— 

10 

12 

s    w 

29*33 

29*30 

54 

43 

•70 

05 

^ 

13 

£ 

29*57 

29-33 

53 

32 

— 

04 

14 

W 

W57 

29*56 

53 

36 

,  — 

15 

s    w 

2970 

29*56 

55 

37 

-  — 

16 

w 

29-73 

29-70 

55 

30 

— - 

17 

N      £ 

2973 

29-67 

55 

38 

— 

IS 

N 

2977 

2967 

53 

38 

«~ 

03 

19 

£ 

30-08 

29-77 

61 

50 

— 

_ 

20 

£ 

3032 

30-08 

62 

52 

... 

• 

21 

£ 

30-32 

30-28 

60 

30 

... 

22 

S       £ 

30*28 

30-13 

55 

36 

—. 

23 

£ 

30-13 

30-12 

56 

39 

— 

24 

£ 

30-37 

30-12 

56 

37 

— 

25 

N 

30-52 

30-37 

50 

37 

— 

26 

N 

30-52 

30-37 

49 

44 

— 

27 

N     W 

30-27 

30-00 

55 

44 

^— 

• 

28 

s    w 

30-00 

29*77 

58 

40 

— . 

26 

29 

w 

^977 

29*42 

48 

41 
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r— 

. 

30 

N      E 

29  42 

29*18 

46 

S9 

— 

1-24 

31 

N       E 

29' 86 
30-52 

29*18 

43 

34 

•70 

43 

# 

28-84 

65 

28 

1-40 

3*00 

• 

The  observations  in  each  line  of  the*  table  apply  to  a  period  of  twenty-four  hours, 
begirniingat  9  .A«  M.  on  the  day  indicated  in  the  first  ouunui*  A  daih  denotei  that 
the  fesult  ia  Included  in  the  next  fioUowing  obsenration* 
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remIrks. 


r«it^  Jlfon/^— 1.  Rainy.  8.  Very  foggy  momiog:  ^e  4ay.  3«  White  £»st: 
day 'fiia4  evning  nuny.  4.  CSlondy.  &.  Rainy.  6.  Rainy.  T-^IO.  Fine. 
11.  doady.  12.  Fine.  18.  Rainy.  14—11  ^e.  18.  Rainy.  19^-80.  Orer- 
otst.  21—84.  Fine.  25—37.  Oveicast.  88.  Fines  nun  at  night.  89.  Fine. 
30.  Rainy.    31.  Ralnyt  stonny. 


RB6ULTS. 

Winds:    N,  3 ;  NE,  3 ;  E,  6;  SE, 3$  SW,  8 ;  W,  4;  NW,  3 ;  Var.  1. 

Barometer:  Mean  height 

For  the  month 89*^8  indies. 

F(»  ihe  Innar  period^  ending  the  86th. .  • 89*668 

.    F<»  I8day^  ei^duig  the  8d  (moon  north) ..  •  .«.«....  89-761 

For  14  days,  ending  the  16th  (moon  south) 89*718 

For  13  days,  ending  the  29th  (moon  porth). .........  30*071 

Thermometer:  Mean  height 

For  the  month ♦....,,. 47*677<> 

For  the  lunar  period 48*178 

For      days,  the  suninlabra 49?6()0 

Evaporation , ,, , 1*40  in. 

Rain. • • 3*00 


Laboratory^  Stratford,  jEkventh  Monpt,  81|  1883.  R.  HOWARD. 
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